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1. 7o provide continuing reappral
roie and function of vecationa
nical education im ouy uElScia

2. To stiswlate and strengthen state, regicnal,
and national pregrams of applied research
and develcepment tirected toward the sclation
of prossing problens in vocational and
technical cducation;

3. Tc cacourage the development of research 1o
improve vocatiomal and technrical education
in instituticns of higheyr education and
other appropriate se*tings:

5 To conduct research ,tudies directed teward
the derelopment of new kncwledge and new
appiications of existing knonledge in
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5. To upgrade vocztional education leadership
(state supervisors, teacner educators,
research specialists, and others) threugh
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5. To provide a national infermation retrieval,
storage, and dissemination system foT
vocational and techaical education iinked
with the FEducational Resources Information
Center located in the U. S. 0ffice of
Education.
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PREFACE

This Eeview :uid Synthesis of Research: Anclysis for Cuiriculam Dzavel-
op:ment in Vo.ational Education is one of a scries of “state of tne art”™ papers
in vosziional and technical education and related ficlds. it shou'd assist in
idertifviag substantive problems and methodolozizal appioaches for ie-
scarciiers and curviculum development specialists, as well as providing
prectitioners with a summary of rescarch findings which have applicauon to
cducational programs. In tie ficid of voeational and technical education, the
jrace of resecarch and development activities fias increas<ed considerably dur-
ing the period under review. Gaps wiich exist fer some readers are probably
the resvlt o€ theauthor’s prerogative to besclective.

As one of a sciies of informaticn analysis papers released by the ERIC
Cleaningho:s2 on Vocational and Technical Education, this review is in-
tende? 10 provide rescarchers, curriczium development specialists, and
sractitioners with 2n authoritative analysis of the literature in the ficld.
Those whe wish to examine prinary zourees of information should utilize
the bibliography. Where ERIC Document numbers aiid ERIC Document
Reproduction Service prices are cited. the documents are available in
microfichcand hardcopy forms.

The prefession isindebted to Milton E. Larsor {or his sciiclarship in the
prerzsation of this report. Recognition is also due Bruce W. Tuckman, As-
sociate Professor of Education at Ruigers University; Elizabeth Simpson,
Chairman of Home Econom:cs Education. University of lilinois; George
Lusier, Direcior of Vocaiionai EGurauon, University of Kentucky; and
Gordon G. McMahon, Directer of the Division of Vocational Technical Edu-
cation at the State University of New York, for their critical review of the
manuscript prior to its final revisior and publication. Joe! Magisos, infor-
mationspecialist at The Center, coorcinated the publication’sdevelopment.

Memters of the profession are invited to offer suggestions for the im-
provement of the review: and syrthesis series and to suggest specific topics
or problerss for future revizws.

Robert E. Tayler

Director

The Center for Vocationaland
Technical Education
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INTRODUCTION

During the peried since the Second World War. renewed infere<t has
been exhitited in the rele of analysis for curriculum avelopment. With the
development of a highly complex world of work and (e rapidly ceanging
natur: of many jobs has come the realization thar education for employment
mu:st be geared to the necds of the employer. To achieve this goal, the know-
Yedzes, skills, habits. and attitudes essential fer securing and holding a job
must bedeterminad.

Job ard task analysis has ozen given tremendous impetus by the con-
centratcd effes? of the three main branches of the Armed Forces. Refine-
ment of the methed and developinent of the systems approach cun be listed
among major contributions of such research efforts. in addition, field testing
and application to all types of jobs 2nd positicns have advanced knowledge
of applicationsona large scale.

The Division of Employmunt Security of the Depariment of Labor has
made a maior contribution to the field of analysis. The Dictionary of Oc-
cupional Tities wilh the wo recen. sLpplemenis represents an oltstanding
accomplishment in the field of analyss. The methods used as well as the
knowledge gained provide a significant advance in the forward movement of
analvsis.

A number of psychologists, as weil as researchers in the field of voca-
tiona! and technical education, have concenirated time and talent in this
ficld.

Thke materials reviewrd have heen gatheged from maay sources. Re-
search in Lducatiorn (ERIC) as well as A3 and 4 RM were extremely help-
ful. AlZ 50 RC directors were contracted as ws'l as approximately 139 in-
dividuals engaged in risearch at such instituticss as universsities, colleges,
state departments, Armed Forces, p:u¥c ageacies, and private organiza-
tions.

Every effort has been madz to include significant research findings and
other recognized contritutions to the field contained in reports, books,
periodicals, manuals, and guides.

In making this revic.v. z number of curriculum guides were reviewed.
Cnly these were included which contributed to analysis. Many cusriculum
guides failed to identify theirsources of information.

While, in the main, the review concentrated on research and writing
since 1963, in some czses it was feit that previous works were needed as
references to identify more clearly a particular trend or to provide meaning-
ful background.

A number of studies were reviewed but omiited as they contained little
information on analysis for cusriculum building.

The structure of the topical organizaticn is provided in the Table of Con-
tents.

10 all who contributed materials for review or assisted in any way, the
author wishes to express hisaporeciation.

Milton E. Larson
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BACKCGROUND AND STRUCTL/RE

Curricelzm Gevelopanent based wa empiovment nicads is the essence of
effectise pavroli education for the vouih and zdult in teday’s world. The
ciima < of both seciety 20d recent legislation has highlighted the bzse line
essentiul for <olutiars 10 prodiems relatve 1o &ic vorld of work for in-
dividuals 2zd the aation. Curricutan: Cevelopm:ant. in the Amendments to
tke Vocational Educution Act of 1983, kas been suentified as a necded force.
The rzal thrust ¢f building curriculum for vocational instruction is found in
4nalyvgs of occupations. Requirements of the emplovers are essential to
identifying content for occupationaland vecational education. Interpretation
of the e=nplover’s needs of today for tomor-ow’s program of vocaticnal edu-
calion =6 meet the reguirements of the emplovers is more complex —bui
highly significant in today schanging technelogical civilization.

Farly Approaches and Current Concepts

Job analysis has been used for many vears. In fact, Comenius, a Russian,
believed youth *would discover their special aptitudes if they were given in-
struction 1 handwork along with academic subjects. Comenius lived during
the sevenicenth century. Pestalozzi established an educational system built
around farming, spinning, and weaving, in the latter part of the cighteenth
century. In 1750 Benjamin Franklin started an academy in Philadelphia
where instruction was given in the trades. Otto Saloman of Swedean refined
the Sloyd system by focusing attention on the analysis of operations and the
cducaticaal method as well as on making useful objects (Wimer, 1968).
Charles R. Allen in The Instiucior, The Man and The Job identified and
discussed tiie importance »f job analysis for curriculum construction in voca-
tional educatien.

A prnciple directly related to job analysis became firmly established
during the 2arly formative years of vocational education. This principle
stated that in order to provide for tiie development of originality, initiative,
and real thinking and also to prevent learning by rule of thumb, the teachinz
should be almost entirely through jobs, questions, problems, and guided dis-
cussions. The process consisted of first making a iist of jobs and thes con-
necting the technical terms and other relaied information with shese jobs
(Wimer, 1968).

Even though analysis had its beginning long ago, one of our recent
writers (Martin, 1965) stated, “It is our belief that the problem benearh the
present under-uitlization of manpower lies in the fact that the aralys.s and
grouping of jobs availabie according to skiils and abilities have becn ill-
defincd and haphazard.” A report of a recent world-wide confersnce re-
corded agreement by participanats that “the establishment of educational re-
scarch and development of piloi projects with the operations anaiysis ap-
proach should be investigated” (Stoller, 1966). In discussing the role of
analysis, occupational data, and ecducaticna! planning. another authority
stated that educational planning is largely a state and local function but the
skills acquired in our schools are frequeatly soid in the national market.




Thercisaneed for more information about patic-.as of occupational mebility
(Levitan, 1665).

Successful strectures for leamning are delermined in the occupational
iteld on the basis of analysis (Morrison, 1966a). Such struciares need to de-
fire essential. sequential relationships and provide for cequisitions of capa-
bilities in relavant content.

Today's world demands constant job redesizgning. An effective approzch
to job redesign snvoives appliing information gained by analyvsis. In a recent
paper (L ewis, 1968), the significance of the worker-traits analysis technigue.
develapedby the United S*ates Employmeni Service, vasexpiained.

The present educational predicament s reflecied in the following quota-
tion: “An analysis of moest socalled comprehznsive high schools today
would show that neither the present college preparatory program. the pre-
senl vocational or industrial arts program. nor the present generai or
“cafeteria style™ non-coliege preparalory program provides satisfactory
preparation for the great range and rapidiv diversifying set of post-
secondary school opportunitics. . " (Lessinger, 1963). In part this defect is
related to cusriculum. How is curriculuminformationderived?

The Role of Analysis

Curniculum bailders in vocational and technical education are looking
with renewed emphasis to job analysis and task analysis. The literaiure in-
dicates this fact. In a recent article {Gray. 1967), it was pointed out that
course content in home ¢conomics gainful emplovment is determined by a
jobanalysis of what the worker must know and ke able to do to be successful
in the occuparion for which he is trained. A writer in the field of agn-
cultiral educztion (Drawbaugh, 1966} emphasized that of the severat means
of obtaining occupationai training information, job analysis is onc of the
best known. He explained that when compliete job-analysis data are utilized
to write a training course, the course is aimed at occupational training ob-
jectives rather than toward the traditional core of subject matter. Another
guide, developed for machine shop, stressed that the shop pregram must be
plannied around an analysis of the occupation (A Guide (o the Development
of a Course Outline for Machine Shop, 1968).

The role of analysis is further developed (Lessinger, 1965) through the
practical interpretation of staiements such as, “. . . underlying all the pro-
fessional, skilled, and technical occupations, lies a substantial set of be-
haviors which can be taught, described, and are remarkably stable.” The ap-
proach to such stability was identified and developed into twelve observ-
able, definable, and teachable stages for the Aerospace Pre-Technical
Training Programat Aragon High School{Lasvson, 1967).

An cffective technical training program has five basic requirements as
delineated in a paper presented to the National Society of Programmed In-
struction (March, 1963). These are: job specification, translation of job
specification into training objectives, measurement of the individual's
aptitude for training, development of a method of achieving the training ob-
jective,and performancecontroland evaluation.

4




Jeffrey and Tancy, 1567, definc jeb aralysis as the process cf stedving
tkcoperations, dutiss, ar.d ersanizational relaticnships of jebs to obtain dala
for writing job descripiions and job specifications. Another writer {Morsh,
1964 describes job analysis as the coileciion arnd interpretation of in-
fosmation about vwork performed. A third person (Drawbaugh, 1566) cites
the definition in ti:c Depariment of Labor's 7raining end Reference Manual
for J»b Analysis which describes job analysisas the precess =f identifving; by
observation. intersiew, and study of the technical ard envirormental facts
of a specific job and reporting the significant werkers® zctivities ard reguire-
ments. While many other definitions ard éescriptions have been develsped,
these establish a frame of references for some of the satient aspects of build-
ing curriculums for occupationaleducation.

Building Curriculum for Pay-Check Education

The importance of meaningful cusriculums for vocational education at
the hizh school level based upon the facts of employment requireinents was
presented in a comprehensive study by the Division »f Vocational Educa-
tion, Department of Education for Alaska (Beima, 1967). A comprehensive
study (Altman, 1966) developed and verified the methods of deriving capa-
bilities from job information. This study was based on a sample of thirty-
one occupations selected because of aniicipated major employment oppor-
tunities during the coming decade. A random sample of task behavior was
drawn for each czcupation and each selected behavior was translated into 2
multiple-choice type questioanaire. The findings of this study are significant
for curriculum builders. It indicates that there is a definable and well-
structured dcmain of vocational capabilities which has not previously been
well defined and which is not being systematically taught by our education
institutions.

The implications of the large number of definitions and applications of
curriculum (Cay, 1966) suggest the need for careful consideration in the ap-
proach used. Five dimensions for curriculum development (Olivo, 1964)
should be noted: vertical coordination, horizontal articulation, depih of pro-
gramming and methodology, outerspace,and the probing for the new.

An innovative approach tc curriculum hzs been described as the organic
curriculum (Morgan and Bushnell, 1265). This proposai calls for radically
modifying the system in order to design an educational program which will
be responsive to the present-day needs of students. Such a program would
inclnde academic and occupational training, personnel development, real
work experience, personal and vocational counseling, and social 31d recrea-
tional activiiier. The integration and interaction of these compcner.ts would
be a resul! of caicful svstem design. The curriculum would be learner-
oriented, and each activity would be related logically to all other activities
and lead 1o the efficient attainment of behavioral goals. The investigators
suggest that the first step in building such a student-centered curriculum is
to study thosz behavioral attainments needed by the individual for entry into
a variety of post-high-schocl activities. They emphasize the importance of
describing spzcifically and precisely the learning experiences would lead to
the desired behavioral outcomes. Tnis denotes careful analysis.




Some of these same features arc identified in the study Develupment
and Evaluation ef gi Experincaral Cervéculum for the New Caincy (2155 1
Vecativnal-Technical Schocl(Botler. Seager. ard Loch, 1968). The principal
geal 6f 1his project was to demonsimate increased effectn sness of instruction
wken content is explicitly derived from analvsic of desired behasior afier
gradusiion. This project sought o apphy newhy developed educsiional
technolozy to the desizo. cenduct. and eieluation of vocational educatinn.
The compiex nature of the world of work is scflecied i cew innwvations
in design, organization. ard production which has frequently restted in 2
systemsappreact

Iniegrated Learsing Systems

Curriculum building in occupational aducstion is rapidly ussumis g the
systems approach. Authors of a recent ascle (Tracey, Flynn, and Lezere.
196%) suggest that systems thinking as applied to the improvement of :1ili-
iary trainine programs can be used te upgrade instruction :n vocational
education. rhey pointoutthat the svstems apporach, which aticnipis {0 com-
binc humus: and material resources. requires 2 control model for proper
ranagement. According to the article, this model has reduced, over the four-
vear peried of refinement. en-the-2b training time. cut academic filizes.
improved teaching efficiency, anc lessened the over-all training time. The
cxele staiis by analyzing market needs and ends by cevaluating the student
after graduation. Tere are three major phases in the evcle: determination
of s¥stem rejuirements. systemdevelopment, and svstem vahdation.

A major thrust kas been made by the Armed Forces in the application
of {he sysiems apyroach to vocational instructional programs. Such a system
of collecting. anaiy zing. and interpreting work requirements data and buiid-
ing it into curriculum has kcen designated by the acronvm, SAMOA, which
stands for Systematic Approach to Multidinscnsional Occupational Anaiysii.
The central concept of this approach is that an area of occupaliona! sreciai-
ization has threc dimensions: technical, organizational, and communica-
tional. In a well planned study (Carr, 1967) the methed and approach used
were described. This method may be characierized by a metidimensional
approach which stressed the total worl: situation, znd a set of guantitativ-
computerized techniques for the application of this approach. The study
demonstrated that the SAMOA metkod is technically feasible for determin-
ing current work requirements.

Another rescarch projec: (Butler and Coit. 1967) related to the Job
Corps, reported that the systems approach involved the accusate identifica-
tion of ihe requirements and problems, the settling of specific performance
objectives, the application of iogic and analysis techniques to the problems,
the development of methods fer the solution of the problems, and the
rigorous measurement of results compared with the specitic performance ob-
jectives. Again. it was emphasized that good ‘nstructional design demands
careful analysis of the content for the training program. The investigators
found that the validity of course design was dire~tly related o the accuracy
of the fask analysis.




Jobh amalsls was recognized as warty as the setentedtls centun as Q
desitzble approsch for me!urm“ conlzal in toclnne] edreaton. A few
appfoatiers « 132 process vore ‘forad in vomimnal edusation Pro2rrms
closely relited to industay. Incrcasing use of the precess by otker senvices
of 1ocatienal cduction wus aaifent. The mmemeny wzs strengthenad by
some voaational eductors who were dedicated to ike cOnCepis ard ﬂ*r.\u«h
the ressarch of 2 fen rmesiigators cmpinsed by universities. the Armed
Forces. the Emrloymeat Senice. and tie §ok Corps.

RESOURCE MATERIALS

The acccleried rate »f intesest in ibe methodology and applications of
job and in=k analisis has resulied in the prodiection of 1 timited quaniity of
recent reseures materials h2Ipful (o a greater »metrsarding of this ficld.
However. soms materials develoged a fow vears ago help meet tils need. A
few of the materials are ceneral while cihers fors on specific lemenis of
the o1a! process. These matenals seaes! a v-de varis'y of approaches.
Throughoeut this reiiew. these are referred to 75 pari of ti treatmizni of the
varions sections. Howaier. the author belicves that the Hlustyziion of types
of resources maierials is appropriate and w be Lelpfa! to the reader. These
identified areillusimtisnssfavailable materials.

Texthooks

ina furdamentaltextbock i or tcackers (Frvklund, 1936) the total process
of analysis is described and illustrated. The zuthor deals with kinds of
analvsis. thie mzin cmphasis being on job analysis of industrial eccupatiens.
[T operation is the basic anit of the analysis struciune which uses the job
and emplovs the technigue of blocking Distinction is made between the
analysis of custom occupations and of scivics oocuputions. The author
relates the analvsis prosess to the icaming process and to course develop-
mani.

Another textbook (Boliingerand Weaver. 1955) introduces a <ard system
for rzcording trade conient. Emphasis is piaced on the flexibilitzy of this
system. The uitimate ohjective of the book is to assisi teachers of ec-
Lupatmnal subjects to discover the icachzbic content in the specialty and o
formulate it into a masier course of instriction based on weil-kniown tech-
nigues. The Gcak deals with the reasons for analysis, prosess o1 2nziysis.
placing the information in the course of instruction, and using the course of
instructionasanaid in tcaciiing.

The zoned analvsismethed is presented in a texibook developed and pub-
lished by the Denver Putlic Scheols{A Unit of instruciicn, How 10 Orgaiize
It and How 10 Teach It 19621. The zoned analysiz 13 2 meihod of charting
identified clements of the eccupalion in »rder 1o better show the relation-
shins of the parts. The textbook uses the vehicle of operation shcets znd in-
formation sheets to present the elements of the process of analvsis. ii trans-
fates the resuits of analysis into opcration sheets. infSamation sheets. and




otker instrizctional aids. The zoned analysis approzch is used with the con-
tent analysis method to prodace a graphic sutlize of the job tapes to be
utilized in :te instructionz] program ard ke operations and information
topicsiobetaughl

Anolher author {Friese, 1558) lists te:: wteps in making a course of study.
The secord step is anaivaing she oocupation ¢r cousse area for manipalative
skills and related content. Included is a brici plan of analysis with forms for
completing the process. The aathor includes the Bistory ef analysis and cem-
pares the occupationalaralysis methed of Allen with thatof Selvidge.

A recent t=xibook (Gizchino and Gallington, 1997) emphasized the ade-
quacy of the educationai plan with proper instructional organization. Anal-
ysis is described as a technigue for making an inventory of all the leaming
activities that are associated with a specific instructionsi area. It emphasizes
that analysis ro? only insures complete coverage of the important teachable
clements but italso makes possible the arrangement of these clements into 2
lozical teaching order. It describes five steps in the analysis function: list the
manipulative activities, list the “xnowing™ units, designate the media ef
instruction to be used, specify definite activities waich contribute to the
learning process, and identify the instructionalaids.

Handbooks and Manuals

A most significant contribution to the methodology and literature of oc-
cupational analysis was made by the U.S. Employment Service (Dictionary
of Occupational Titlzs, 1563). The information was obtained primasily by
jeb analyses involving direct chservations of and interviews with workers;
consultations with supervisorv personnel, or both; and the atilization of data
from such sources as emplovers, trade associations, labor organizations, pro-
fessional socicties, and public employment offices. The third cdition pre-
sented an improved cliassification system and reflects relationships among
jobs. Eight classification components were selected for these purposes:
training {ime, aptitudes, interests, temperaments, physical demands, work-
ing conditions, industry, and work performed. Velume I of the third edition
contained rames and definitions of the various occupations in the ecosiomy
arranged alphabetically according to job titles. Defined are 21,741 separate
occupations which are known by 13,809 additional titles, making a total of
35,550 defined titles. Volume 11 contained an arrangement of jobs according
to occupational. industrial. or worker characteristics and provided detailed
inform:ation about worker traits.

Ia a supplement to the Dictionary of Occupational Titles (Selected
Claracteristics of Occupations, 1965) are listed the individual physical de-
rands, working conditions, and training-time data for cach job defined in
the Dictionary. These characteristics reflect information obtained by job
analysisat the jobsite.

In a second supplement to the Dictionary of Occupational Titles
(Selected Characteristics of Occupations by Worker Traits and Physical
Strength, 1968) the data on physical demands, working conditions, and
training time for each job defined in the Dictionary are arranged by worker
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trait groups of the occupational classification structure. The supplement
used togetker with the Dictionary will permit better interpretation and
cialuation of stlected significant 30b characteristics for a wide range of oc-
cupations requiring similar traitsand abilities.

Hclpfu! forindividuals phanmv to make job, msk or occupational anal-
vsis is the U.S. Burcau of E-islavment Seeurity manual (Training and Ref
erence Manuzl fur Jobh Aralysis, 1963). The F;anuzi was preparsé in the
Branch of Occupational Analysis under the direction of Leon Lewis. It
emphasizes the three parts to the analysis of any job: The job must be
identified comp2tely and zccuratzly, the tasks of the job must be described
completely and accurately, and the rcqmrcmcms for successful perfor-
mance must br indirated. There are four categories of informaton for a
comcie.e anal-s*s <f a joh: what the werker docs. how he dees it, why
he does it and *he ski). irvolved in doing the job. The manual provides
excellent descriptions of the znalysi= process with definitions and explana-
itons of themain tezmsused.

Useful for the job analyst is a small guide (Guide for Anzlyzing Jobs,
1966) available from the U.S. bupcnmcndcm of Documents. This guide is
divided into three major sections. The what, the how, and the why are cca-
tained in the first sectien; the skill involved in the sccord section; and the
chysical and training requirements of workers in the third section. This
guide is a workbook deswncd tc be completed by the analyst as he studies
ta2job.

George H. Andrews Engineering Associates, Incorporated, prepared 2
basic manual for use in a training Scurse in job analysis (Job Analysis, 1960).
3Whiie this manual is Spcc:ﬁmlly directed to i< training of pcoplc for job
analysis in personnel practices, it is helpful for individuals making cccuna-
tional analysis forcusriculumdevelopment.

A publication of the Job Corps Givilian Conservation Centers (Work-Vo-
cational Training Manual, 19€3) provides information for buiiding coordi-
naicd iraining programs. This manual outlines the steps in the analysis
process as first, identification of occupational skills and second, identifica-
tion of vocational training opportunities.

Guides

A number of guides have been prepared by state agencies as well as
the Federal government to assist edacators in making occupational analysis.
One of these is described as a leader’s manuai for executive and supervisory
personnel in distributive occupations (Xneeland, 1964). The manual deals
with: iniroduction to job analysis, preparation of job analysis forms, tech-
niques of collecting information, processing information, and putting the
jobanalysis tG work. Another guide for people is distributive education was
developed for the State Department of Education in Florida (Organization
and Operation of Distributive Education Programs for Adults, 1966). This
guide states thzi the needs, interests, and abilities of the class should form
the basis for developing the curriculum. The instructor should determine
what the studeni must know and then formulate the secondary objectives.
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Anotker guids was wrtten particulariy to assist instructors in Manpouer
Develepment Training programs (McDoncugh, 1968) in building the
course of study. Four steps are delineated: first, analysis of trade and jobs;
second, course ontlines; third, instruction sheets; and, fourih, lesson plzns.
The purposes of the course analysis are identificd as: breaking up course
contentinto large blocks, breaking each block into units, and then srganizing
the urits into usadle. praciical icaching sequence applving psychological
laws of lcarning. Flow chartsand instructional sheetsareillustrated.

Tapical of 2 senec of suides developed for the U S. Office of Education
is the pubiication Elecironic Data Processing in Fuzmceering, Sdisine, and
Busiress {1965), dvsigned to provide suggested techniques for determining
courses of studs: ir vocational and technical education programs. This
publication indicates how job analysis and job relatioaship techniques tan
be used to facilitate the planning of training programs. I stre=<s the fact
that before technical curriculums can be extabiished, the individual occupa-
tions for which training is needed should e idengiied. Then it describes
the second step as the analysis of cach of thic jobs axd the preparation of
brief job descriptions covering the ivpical work activities, functions, and per-
formance reguiremeiits for eack rzccupation. The author continzes by stating
ihat occupations should then ke zrramgsd in homogeneous groups of
citnlers, and the kind and amount of basic and appiied sciene, mathematics.
anc technical know-how requirec t¢ prenare workers to perform the daties
of cach job should be specifizd. Training curriculums which grow out of
such anaiyses and groupings zre commonly called “cluster-baszd™ cusricu-
lumss.

A very helpful guide was developed by the U.S. Naval Training Device
Center (Chenzoff, and Folley. 1965) for training in situation analysis. Thre2
phases of Training Situation Analvsic {TSA} are deseribed: systems famii-
isrizailon, task amalysis methed, and training analysis prozedure. Systems
familiarization: provides an crientation to the training prebiem, the system
structure and fiow, and the equipment. Task analysis method produces a set
of task descriptions coniaining the information necessary for making
training Jdevice decisions. Training analysis procedure produces a ranking of
tasks pased upcn the potential benefit to system performance as a result of
trainingand the cost of that training.

Reports of Workshops

A one-week workshop for state directors. state supervisors, and voca-
tional teacher educators was sponsored by the U.S. Office of Education at
Colorado State University (Larson and Blake, 1969) on occupationai anzi-
ysis as a basis for curricuiun deveiopment. Papers were presented by
twenty-one guest instructors on beth fundamen*al and innovative topics of
occupational analysis. Included in the institute program were such topics as
zoned analysis, contcnt analysis, curriculum planning, ihe U.S. Employment
Service approach to analysis, the cluster concept, the “PERT” process, and
curriculumdevelopment for the disadvantaged.
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Another workshop conducteé at Michigan State University focused on
the development of instructional materials for food-service occupations
(Hollandswortn and Bzrbour, 1966). The obiectives of this workshop in-
cluded analyzing food-service occupations. development of instructional
guides, and development of methods suitable for anaiysis of these occupa-
tions.

Two of the units in the report of 2 workshop held in Texas (Report
of Second Annual Workshop for Coordinated Vocational-Academic Educa-
tion, Unit Three, 1968a; Report of Second Annual Workshep for Coordi-
sigied Vorational-Academic Edizcation, Unit Six, l963b) proude practical
information on the applications of analysis for vocational education. In
Unit Three the evolution of iastructionai material is outlmcd. The report
identifies this evolution as beginning with trade 2nalysis and progressing
through the developmeni of the course outline, instructionai materials, and
terminating with thz comp.ctlon of the progress record. Unit Six provséc:: a
very helnful ziossary of terms stch as, analysis, job 2nalysis, trade analysis.
block, Job_ and task.

Papers

Among the several papers available on the subject of job and task
analysis, two have been selected for inclusion in this section to illustzate the
nature of content available. One paper {iMartin and others, 1953) deals with

manpower pl'OjCCllOl‘lS of scarcuy, quality, and Gbsolescence and relates job
analysisas an ingortant dimension in dealing with these problems Another
paper (Martin, 1966) points out that job data must be viewed in terms of
the underlying structure of the data and the purpose to be served. In ad-
dition to the applications of ana;ysis for curriculum construction, the paper
emphasizes the need for caicgerizing job data for counseling and for
decision-making.

Summary

Resource materials are very limited on the subject of analysis for cur-
riculum development. In the main that which has been written reflects
a narrow rather than a broad appreach. As a rcsult, the frame-of-reference
is usually directed to a specific vocationza! service or occupation. Therefore,
individuals seeking understanding of analyses must be willing to accept and
be capable of undersianding the techniques as developed by those services
using the approach. Adaptations to all services are not difficult for those
who understand the fundamentalsof analysis.

SOURCES OF CONTENT INFORMATION
FOR ANALYSIS
Information concerning occupations is derived from two sources, either

primary or secondary. Fo1 ourposes of this review, primary or original
sources of information are closely related to those actually involved;
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whereas, secondary sources are defined to include textbooks, references,
manuals, and articles in periodicals less closely connected to individuals
dZrectly involved in the occupation. Mail surveys, interviews, and personal
participation of the educator in some form are considered primazy
sGiirces of occupationaiinformation.

One writer (Cay, 1966) explains that there are only three basic referents
possible in the development of distinctive curriculum patterns. These
referents are: man’s categerized and preserved knowledge, namely, subject
fields; our society, its institutions, and social processes; and the ind:vidual
to bz educated—h:- natuze, nceds, and developmental patterns. While this
provides a theoretical frame of referenzes, the vocational educator will
secure more assistanes from the description of methods of securing current
information and evaluation through survevs, interviews, and the involve-
ment of advisory commiitces as presented in the booklet, Technician Train-
ing Beyord the High School (Emerson, 1962).

Aninteresting study on the agreement of workers and supervisors (Mad-
den and others, 1964) revealed an overall 90 per cent agreement in terms of
performzance or nonperformance of all tasks in the inventory. The investiga-
tor concluded that since there was no tendency for subordinates to exag-
gerate the nature of their jobs, it is preferable to collect job information
dirciaiy from incumbents.

Maii Surveys

Review of a large number cf studies designed to determine content for
building curriculum utilizing an analysis base revealed the use of the maii
survey. Suggested procedures and techniques for conducting such a study
are contained in three publications (Handbook on Employment Security
Job Market Research Methods— Area Skill Survey, 1965; Fact-Finding in
Vocational Education, A Handbook for Conducting Vocational Surveys,
1964; and, Roney, 1962). Also, a study with implications for analysis survey
techniques as related to shortage and retrieval of information was conducted
in California (Harris, 1967).

Several state-wide studies with implications for job and task analysis
have been conducted recently. Careful study by vocational educators or re-
searchers planning state-wide studies of this nature will prove helpful. Rec-
ommended for this purpose are the studies conducted in Ohio and Kentucky
(Shoemaker, 1966; Leslie and Others, 1966). Some insight will be gained by
review of recent innovations in the various states (Innovations and Special
Programs in Vocational Education, 1968).

A position analysis questionnaire study of sixty-eight attributes to 178
elements was recently completed by the Occupational Research Center, Pur-
due University (Mecham and Others, 1969). The investigation was directed
toward the deveiopment of 2 procedure for establishing job requirements on
the basis of synthetic cr generalized validity. The general approach was to
establish validity of job requirements for any given job on the basis of a
“build-up” of data on the attribute requirements of the individual job
eiemerits {or groups of job elements) thet are part of the job. The position

12




analvsis questionnaire (PAQ) is a job analysis instrument that includes 189
job clements of a “worker-oricnted™ naturc. These job clements are of a
c.zeck list or rading-scale nature.

A course in basic report writing resulted from a questionnaire study
{Bowen, 1967) conducted in the Yoscmite Junior College District of Cali-
fornia. Twenty-one basicskillsnczded in vocationscited were identified.

Another study with broad implications for curriculum deselopment in
higher cducation was recently completed at Northera Illinois University
(Jacobsenand Swanson. 1966).

A very thoreugh study using a maii-survev approach focused on the ade-
quacy of mzasurement procedures of two-year post-high school electronics
technology courses throughout the United States (Foley, 1967). This study
has far-reaching implications foranalysis as well as for evaluation.

Four studies relative to the cccupations within ihe Armied Forces
provide excciieni information for students of occupational analysis who are
interested in the survey approach (Morsh, 1965; Carr and Silverman, 1566;
Ammermanand Melching, {966;and, Morsh, 1966).

All the services of vocational educaticn have used mail surveys as a
method of securing infor:nation for occupational analysis. Some of these
studies are intended mainly to secure fundamenrtal information on the basic
functions performed in thie occupation while others are directed at up-
datingexisting information relative to the occupation.

Individuals seeking such studies in agricultural education will find help-
ful suggestions, methodology, and findings in five recent studies (Jensen,
1964; Jar=tt, 1967; Loveless, 1967; Rodrigues, 1967;and, Long, 1968).

Six studies revizwed in the field of business and office education used a
written questicnnaire (Matulich, 1964; Erickson an3 Oliveric, 1964;
Woodin. 1966; Wenaer, 1966; Wood, 196% and Perkins and Byrd, 1967).
The study by Ferkins and Byrd was extremzly well designed with a validated
instrument by a jury of experts.

McGraw-Hill Book Company has developed a guide for building survey
instruments to gather information for analysis for curriculum construction
(High School and Aduit Prep Program Planning Guide for Distributive
Education, 1969).

in home econoniics, two questionnaire studies were reviewed (Rahmlow
and Cavanagh, 1966; and Beavers and Shipley, 1967). Both studies in-
volved data gathering and task aralysis involving a cluster of activities in
home economics.

Inthe field of health education, one study (Dickey, 1965) concentrated on
data covering the duties of licensed practical nurses; whereas, another state-
wide survey (Kinsinger and Ratner, 1966) dealt with ten specific health
technologies. The latter study was completed in five phases using in ad-
dition to the questionnaire a consuiting committee. In fact, eleven cur-
riculum study groups were utilized. The outcome was a series of curriculum
guidelines for educational programs to be offered by community colleges
for training health service technicians.
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While revizwed studics in technical education concentrated in fwo
fields, namely. archit>ciural draiting (Wilson, 196%) and clectronics /Mills,
196%; Millsand Rahmilow. §$66: and Woode, 196%). the methodology 1s suit-
able for all simiiar studies in technical educatisn. Another study (Murphy
and Wahl, 1967) was mainly to determine the need for all kinds of engineer-
ing technicians in Lake County, Illinois.

Interviews.

Data gathering for anzlysis by the interview method was found to & a
common method. although Icss freauendy used than the mail survey. Two
state-wide studies (McComas and Wiliey, 1966; and Survey of Inforinaiion
on Yocational and Technical Edizcotion in the State of lllinois, 1966) em-
ployed the interview ri:ethods.

In a study. The Identification of Common Behavioral Factors as Bases

for Pre-Entry Preparation of Workers for Gainful Employment (Sjogren,
Schroeder. and Sahl, 1967), a correlation matrix swas used to analyze
cighty-three occupations to identily behaviors common to a number of oc-
cupations. In another study (Arnold, 1965), the compasison was made of the
concepts of management wiith that of the iechiical persennel as t¢ tech-
nical curricular content. The investigator used two sets of instruments; an
interview sckedule and a curriculum deck. The cugriculum deck consisted
of ninety-nine index cards containing all subjects of course content related
10 a tecknician's job performance. Experimental data, comprising responses
0 the curriculum deck, were used in analyses or comparisons of curriculum
. 2commendatinnsand for the establishment of cores of recommendations.

The interview technique was employed in several studies reviewed in
agricultuzal education. In one state-wide study (Sims, 1966), two interview
forms were developed with one being used to record information about
specific occupational titles. Another study in this field (Bucknell, 1967)
pointed out the new methods and materials essential for effective agricul-
tural curriculums. Competencics needed by the employees of greenhouse
operators were identified in still another study (Parsons, Byram, and Lind-
stzom, 19665. The nature of the work of technicians in agriculture was the
focus of a study in California (Donker, 1963). Agricultural technicians were
categorized into eleven majorareas.

A model for the study of health occupations training pprograms was
developed as part of the Pirisburgh Technical Health Training Institute
Demienstration Project (Kishkunas, 1967). Interviews were conducted with
workers and with iob specialists. The task-rating charts used aiso included
identification of frequency of performance and the degree of importance of
the task. A core curriculum resulted for the analysis of sixty-on2 tasks com-
mon to three occupations.

A free-response questionnaire with interview form was developed for a
Fiorida state-wide study of gainful employment in home economics (Ridley,
1967). One of the purposes of this study was to cluster occupations and to
identify the competencics needed in each cluster of occupations. A random
sample of 10 per cent of the 256 firms listed in the yellow pages of the

14




Tallzhassee telepherne directory was drawn. Similar samples were drawn in
twelveotker countrics in the staie.

In a stedy of auto mechanics in Nebraska (Engelbari, 1968), the inter-
view data colic«ted were transferred to a masier table which was helpful
inshowing the competencies needed by workersineachjob titlz.

The interview method was used in several studies in technical education.
Or2 of these (Teel, 1966) focused on competencies of the marine biology
rechniians, phvsieal cceanographic technicians, and gereral biological
techuuciins, Another stedy employed a stratified wwo-stage ciuster sampling
techinigne to determine the competencies needed for technicians in rural
areas{Fhippsand Others, 1954).

A study to provide a descriptive base for the developmznt of post-high-
school programs in distributive education was conducted in Bucks County,
Pennsiivania by the interview method (Salisbury, 1966). A sy<iematic
sample of twenty-five ecmplovers was drawn as the second step of a foui-
stage study.

Specific knowledge and skills required of persons entering 2mployment
as mechanical draftsmen were sought from fifiy-four firms in a recent Mas-
ter’s stady (Pilotte, 1965). An average of 3.6 per cent of the respondents
in cach kirnd of drafting irdicated that an introductory knowledge of several
drafting specialties wasessential formechanical draftsmen.

A model study to identify the curriculum content for electro-mechanical
technology (Rorey, 1966) used, ia addition to intesviews. a wriiten question-
naire and a panel of consultants. The procedures u:ed in the field study
were somewhat unconventional, in that a great deal of the information ob-
tained required subjective value judgments on the part of the principal con-
sultant. The procedure appears to be justifiable since no taxonomy exists
fo- the kind of rigidly structured survey instruments that might normally be
used. The contrels rested with the panel of consuliants who, in a sense,
served asa juryof experts.

Personal interviews of individuals in 100 firms manufacturing or using
phota-optics were made to determine the need for and the nature of cur-
riculum content required for such a program ai ine junior-coiiege level
(Ccoper, 1964).

Some studies combined the interview method with other data-gathering
techniques. In a study to identify the task and knowledge clusters associated
with the performance of major types of buiiding trades work, both the inter-
view and questionnaire were used (Bakamis and Others, 1966). In a study of
the work of employees in the petrochemucal industries (Reach, 1966), the
normativc survey technique was first r'sed and than the personal interview
was cmployed. An ad /ioc committee appointed te study today’s training re-
quirements for agricultural and welding ‘technicians 2t Yba Coliege (Orum,
1965) selected an advisory committee. Later. survey forms were developed,
interviewers were selected, and a pilet study was made. A study of office
work (Perkins, Byrd, and Roley, 1968) used both the interview and question-
naire. The New York State Associate Degree Nursing Project (Kinsinger,
1964) used data from questionnaires, interviews, and college catalogs to
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compare the currculum smphasis of sixieen associale degree nursing
programs.

Commiitees of Yocational Educators

Twe studies in business and ofiice education resulted in curriculum
suides bring developed by a commiiice of teachers at the lecal level (The
Pre-Technical Project, A Den:onstration in Educativi: for Technology,
Business Technolozy, 11th Year, 1967- and The Pre-Technical Projeci, A
Demenstration in Educaticn: for Technology. Business Technology, 121
Year, 1967).

Teachers working with an advisory commitiee dex¢ioped a guide for
plannii:g a curriculum for an asseciute degree technicel educaticn program
in mechanical desizn tcchnology at the post-high-school Izver (Gilsdord
and Cihers, 1963).

Tt Council on Dental Education of the American Dentzl Asseciation
used a group of deans and instructiors of dental colleges, instruciors of
dental assistant training programs, practicing deatists, and dental assistants
to deviiop a2 manual to serve as 2 2uideline for program planning (Organiz-
ing a Denial Assistans Training Pragrain, 1565).

Workshops of home cconomics teachers, teacier edutaiars, and state
supervisors developed guidelines fer the curriculum for a new approach to
teaching of kome econcmics education{Pieretti, 1563).

A commitice nf teachers in trade and industrial education developed a
workbook for students studving occupational analysis (Study Guide D-2.
Trade and Occupaiional Analysis, 1968). This guide provides a siep-by-
stepapproach to theanalysis process.

A guide for engincering technology was developed by a committec of
teachers in New York City (77ie Pre-Technical Project, A Demuonsiration in
Education jor Technology. Engireering Techmology, 11th and 12th Year,
$967). This guide was tested in the classrcoms znd later revised. The pro-
gram emphasizes a scam-teaching apprezch to interdisciplinary correlation
of subjectmatterand a labstutory eriepiation of tisc curmiculum.

Advisory Commitizes

Several studies emphasized the role of advisorv or consulting com-
mittecs in data collection for analysis of occupatioss for constructing of cur-
riculums.

Recommendations of th= Industrial Authentication Committec were em-
phasized in a curriculom guide developed in the Curriculum Laboratory of
the Mississippi State Department of Industrial Education (A Guide for Use
in Developing Training Programs in Heavy Equipment Mechanics, 1967).

A study supported by The Rosenberg Foundaiion of San Francisco
(The Riciimond Plan, 1963}, illustrated the use of very active study com-
mittees. This study was of a program designed to meet the needgs of the
average high-school student by establishing a pre-technical curricuium in
two high schoolsand in Cogswell Psiviechnical Coliege.
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Suggestians for éx eloping a data-processing curricsium are reporied in
a study zmew.ng out of a state-wide conference ard iai2r raviewed by Josal
advisory grougs{N cKee, 1963).

The role of the advisory committee in cccupation educatior at the
junior-college level is presented ia a pudbYication by the Amcerican Asscda-
tion of Junicr Colleges (Riendesu, 1957). Three tvpes of advisors com-
mittees were discassed. with the functions of cach relative to cusrscnlum
delincated.

Tke New York State Education Oenartment (Cushman, 1965) deveinped
a handbook to assist educational personnel in making the most effective
usc of agricultura: advisory boards in the organizaiien and develonment of
localvocational agricultare programs.

Other Primary Sources

Innovative investigators have developed other metheds of identifyving
content for tae specialty of vocational and | or technicai curricuiums. Further
study of these methods sheuld prosve frzitfud to individuals seeking to apply
creative reasoning to datz-gathiering processes for anaivzing the jobs of
employees foroccupational curriculum construcizon.

Job analvsts prepared job descriptions zafier observing the output of
the worker and asking questions about what ke did. how and why he did
it, and what skili was involved. This was part of a project, Effects of Field
and Job Oricised Technical Retraining on Manpower Utilization of the Us-
empioved, as reported in a paper presenied at the American Vocational As-
sociation Annual Convetion (Wiersteiner, 1968). The analysis technique
used was one structured by the United States Bureau of Employmeni
Security and used in the preparation of the 1965 Edition of the Dicrionary
of Occupational Tiiles.

A schema. for classifving educational objectives in the psychosrotor
domain was developed 2s a result of the project, Thie Classification of Edu-
cational Objec:ives, Psychomoior Domain (Simpson, 1966). The general pro-
cedures included: a comprchensive review of literature, colicction and
analvsis of behavioral objectives of the domain, laboratory analysis of tasks
to discover psychomotor activity, and finar'y. conferences with scholars
havingspecialized knowledge of thedomain.

A modified version of the Q-Sort technique {card sort) was used to
identifv the cammon clements in the curriculum of six technical training
programs{Schilland Amold. 1965).

Fifteen certified secondary school counseiars actually participated in an
on-the-job investigation of three sclected industries in Montana, namely,
mining, lumoering, and construction, ¢ secure personal knowledge of work
involved for purpose of analysis (Corman, 1366). Each kepi daily field
diarics of observations, experiences. and conversations, 2nd in addsiion, con-
ducted case studies, where possible.

Svnthesis, summarization. and interpreiation of the studies compleied
by twenty-six states on agricultural vccupations prov:ded the basis for deter-
mining extensions and adjustments in curricular patieras in this ficld (Tay-
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lor, 196%;. This proiect represented 3 national effort to modify currcular
cffzrings by determining the sdjesiments and exiensions needed in bigh
school and pest-high scbool cursicular patierns of vocational edrcation in
asriculture to more afectively provide preparatasy iramning nseds off-
farm agriculturai occupations Initizily, a task force was used to conduct
a nationwide search to identify czpabie personnel, visit and evzluzie suc-
cessful prozrams, aad analvze and develop necessary materials. Later, 2
nationzl advisory committce met to give disceiion to the development of the
educational programs. This was followed by a national cenference znd
area meetings to fecus an responsibifities and activities 2nd to Seterinine
needs for ultiating programsst the locallevel

Derving cusriculum from the stedy of pilo! progzams w2s used in agii-
cultural edusation camriculum research in lilinois (Phipps, 1966). This re-
sult>d from recommendations of the committee for instiation of pilot pro-

jects (Phipps, Hemp, Warmbrod, and Fuiler, 1965).

Secondary Sourees

Often, curriculuimns are developed on the streagth of analkvsis or research
conducied by others. In this review, this is considered deriving curriculum
content from szcondary sources. Some studies using zhis approach are
described in this section. In manv cases authors of curriculum materials
failed to indicate cither sources or methods of arriving at conient for the
occupational specialty. As the methodology of aralysis bhecoraes better
understood Dy more curricuium buiiders, it is hoped that not only will
sources of content be identified by tests of validation but also, that perior-
mance goals will be established.

Ia a dectoral dissertation (Stern, 19643, data *+~1e secured Ly anaiysis of
a textbook survey sent to administrative officza - [ 184 schools and colleges
with programs in business administration or industrial engineering. The six
most frequently used textbocks were selected for analysis in terms of
agreeing with predetermined functions of industry. In addition, an op:nion-
naire was used to soiicit reactions from professiona! management consul-
tanis specializing in thearea of manufactiring.

A synthesis of entry requirements for office jobs for high school stu-
dents was reviewed by fifty-threr repiesentatives from government, bus-
iness, and industry participating in three conierences to discuss oppor-
tunities in office cccupations {Selected Eniry Office Jobs for the High
School Student, Report of Conferences with Government, Business and In-
dustry, 1965).

Descriptive focus of the content of the business curricuizm is provided
in relation to the general curriculum and ceriain fields of specialily in bus-
iness in a helpful analysis by South-Western Publishing Company (Watson,
1968).

Secondary sources were effectively utilized in @ guide for teachers of
home economics (Coforado Program Planning Giside jor Home Economics
Education—Secondary, Adult ard Occupations, 1967).
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A commiltee of the American Society for Engmscaing Education pro-
duced from secondany sourcss a manual of educational standards for engi-
neennztecknology edrcation{McGraw, 1562).

A model of serticaliv integrated occupaticn curriculum was developed
fromsecondufy ssurces 1o timuiale the study of occupational educaiton cur-
riclums { 4 Vertically integrated Occupaticnal Curriciilus for Schools in
Michiza, 1968). Tae model deals with occupational curriculum from the
eiemenlaryievel throuzhadult education.

StuTadary sources were nighly significznt in development of a manual
designed 1o assist i building curricslum in the Job Corps (A and R Repor:
Nuznber 12, 1968).

A summary %1 the state-of-ithe-arts in the dzvelopment of iraining pro-
grams was produced by the Human Resources Reszarch Sifice (Smith,
1966). In 2dditian 16 summanzing the siate-oi-ike-aris, it aiso provided
general guidelines for the design of insinmictional sysiems. The approach is
based or = survey of the sveilable iiterature and draws pariicularly on
HzmR RO experience in research studies on training. Tae majer sections of
the report deal with the instructional sysiem as a coscept, fhe research
evidence Deasing on the maier system functions, and methods for designing

L=

and evaluatingihesystemin icrms of costand effectiveizss.

Summary

The hterature reflects the use in analysis of koth primary and seccrdary
soirces. Primary sources usz fisst-hand information gained from those
zciually doing the job. cbeerving the job, iaterviewing the worker, or
tororgh such methods as mail guestionnaires directed to the employee or
otier individuals of similur kncwiedge. Secondary sources use the findings
of othzrs threugh such documents as reports, textbooks, manuais, and
periodicals.

Broad variation exists in the refinement applied by various individuals
todata-gathening, data anaiysis, and translation of findings into curriculums.
Some :ndividuals, institutions, and vocational sezvices have advanced the
process of analysistca much greaterdegree than others.

TYPES AND TECHNIQUES OF ANALYSIS

The literatvre, including the reports of research projects, supposts the
contention that there are two main types of occupational analvsis for cur-
riculum development: job anzlysis and task anaiysis. The ultimate purpose
of both types is the same; the zeneration of occupational curriculums
geared to the needs of studea’s s that entry-level requirements of employ-
ment positions wiii be satisfied. The sources of information are the same
for either type of analysis. The <ifferences lie in the definition of the terms
and the interpretation cf the size of the unit used.

A nusmber of techniques have been utilized in securing, analyzing, and
converting the data into curriculuin content. These variations are evidint
in the techniques used to identify the subsiantive content and the sources
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of information sclected. The occupational analyst is in many ways in a
nosition s.milar to the historizn. Svinc historians use, intke main. secordary
sources and freoa=ntiv make little effort to validate the sousces used against
the primarny sources. This is also true of many who develop curriculums for
occupational educetion programs. This seviewer found many techalgucs
used 1o identify camicular content, often without any plans for validating
zke in“ormation. The variations of technigues range from extiemely simple
procedures to complex models of integrated sysiems involving massive re-
search efforts. Tke techniques range from very crude tools of sescarch o
hizhly refined. integrated. and synchronized systems.

Occupatiorz2i Analysis

Kecenily the term occupational analysis has become more frequently
used :n the literature of rescarch. Job analysis and task anzlysis 27c, ho-
aver, referred to much more frequently. While the fzchinigues invoiyed
in ocerzpational analysis are similar to those sf job o task analysis. the
scope of the rescarch problen: is much greater. Occupational analysis
(Borow, 1954) has been described as the application of a systematic method
of ob1aining informaticn focused on occupations and industrics as well as
onjobs, tasks, and positions. Occupational analysis focuses on cccupations—
dutics, reguirements. and environments. Four kinds of occupational inior-
mation are secured and classificd as folleas:

1. Industrial classification:.. The Siandard Industrial Classification has

79 major groups,9 major divisicns,and 1.505 indus*sies.

2. Sociocronomic classifications. These classifications usvzily piace the
professional groupsat the top w'th the laborersat ine bottom.

3. Job contexnt classificatien. Thie Dictionars of Occupatienal Titles o7

the Bureau of the Censusclassify groupsof occupations together.

4. Worker characteristics classifications. There are éwo approaclies
used under this classification. The first is a measure of the char-
acteristics of workers presently employed. The second is ured 3o
estimate from job information the characteristics required for the
job.

The U.S. Employment Service has developed a system of worker traits
analysis {Selected Characteristics of Occupations by Worker Traits and
Physical Strength, 1968). Scales. such as the Minnesota Occupational Rating
Scales, are available for estimating from job information the characteristics
needed by the individuals seeking entry-level positions.

While curriculum materials mzv use all of the above classifications as re-
lated to occupational analysis, the ~urrent emphasis is still directed miore
toward job analysis or task analysis with tke focus on a single or relatively
small cluster of cecupations cr payroll jobs.

Job Analysis

Job analysis is the collection and interpretaticn of information about the
work performed. It is an essential part in developing effective programs in
vocatioaal education or job training. Job analysis is needed to describe the
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Job tosard which training is dsmicted and to determine the cffectivencss
of tralningas reflected in jub performance. The extensive use of job analysis
for d=veloping <. revising training curriculums, establishing tiaming
standarde or validating rraining conrse content is ieally iusi beginning
{R3orsh, 1563).

Any %ind of work that is worthy =24 1s complicated enouzh tc make
instruction necessary should be azzivzed o its elements before attempting
to teach 1. This s espaciasiy trie where quality ins.ruction is desired
(Frykiund, 1936).

The most frzquent use of job anaiysis in curricnlnm daveloomiini o io
obiain iiforziation as the basis for decisions on conieat for the curriculum.
Ansivsis is a technigue of making an inveniory oi ali the icarning activities
associated with a specific instructional area (Giachino and Gallingten.
1967).

Allen identified the job cs the basis of analyas; whereas. Selvidge con-
sidered the operation 2< the basis for analysis (Fricse. 1958). Today, some
sollow the csncept of Allen while others adher= to the thinking of Selvidge.
Really the difference lics in the size of the basic unit intc which the content
is being divided. The operation is a basic clement of a job or an action. It
may be used singly or in combination with other operztions to constitute a
series of operations making up the work of an individuzl. An operation may
be cither menial or manual (A Uhnit of Instruction, Ho s 1o Orgarize It and
Hos 10 Teach I1, 1562). The job iscompnsed of two or more operations. The
operationand tisejob toth constitute the foundation for this kind of analysis.
Each operatior involves several steps which must bz taught to a learner
(Allen, 1919).

The operation is a unit of work in a job that invelves making, servicing,
or rcpairing. Operations mvolve such activities as depicting. forming,
shaping, and assembling (Frykiund, 1956).

Two kinds of information are incorporated into the curriculum as 2 re-
sult of such analysis. These involve either doing (mental or manual) ac-
tivities or knowing (related information) aciivities. The organization of the
miaterialsidentificd may vary. A common practice is to divide the occupation
into large blocks and subdivide :ne blocks into units.

The services of the Armied Forces have coniribuied much io the literature
of job analysis. A summary of the approaches used has been described by a
group of reszarchers (Morsh, Madden, and Christal, 1961). As a result of an
intensive research program during the last few vears, the United States Air
Force has developed and applied a novel procedure for collecting, organiz-
ing, analyz.ng, and reporting comprehensive job information (Morsh, 1964).
Included ir: this approach is a hierzrchial grouping computer program for
trcating identified data.

Perhaps the most spectacular analyses have been made in regard to
space travel. A high degree of sophistication is used to determine the work to
be perforined by one or more astrenauis and the specific order in which the
work is to be done. Because of the physical stress involved, considerable at-
tention must be given to the psvcholog.cal factors in these analyses. Since
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tke information must be prepared before a fligai, simulated conditions of
flight =:e set up and studied prior (o ti:2 zctval performance. Subsequentiy,
this forms the basis “er training { Rorow, 1964).

One of a series of publications by the U.S. Office of Educaiion (Peterson.
1964b), indicates hcw job analysis and job relatioziship technicues can be
used effectively in bu " -ing training programs.

The use for analytical priposes of the personal interview coapied with
the cntical incident t=canique. the job analysis check list, and the nersonal
data form arc explained 1 a study entitled A4 Study of the Criticai Reguire-
mentis for Directorsin Educational Television Stations (Adkins, 1567).

The job analysis approach has been utilized effectively in building may
curri~ulum guides. Examples of these guides in various fields are: auto-
motive mzchanics {¥ocational Automoiive Mechanics, 1968; Inustructional
Aznaiysis of the Au.omotive Mechanic Occupation, 1967); carpentry (A Basic
Plan for the Organizasion and Management of Instruction in Vocational
Carpentry, 1967); cosmetology (Instructional Analysis of the Cosmetology
Occupation, 1968); tooi ard dic (4 Basic Plan for the Organization and
Management of instruction in Vocational Toolaid Die, 1967).

The relationship of job analysis to job evaluation is established in 2
training manuz! by the U.S. Ofiice of Industrial Resources (Job Evaiuvation
Operating Procedures, 1960).

While job anaivsis has different meanings, applications, and implica-
tions, it is a fundamental step in determining curriculum content for voca-
tional and techrical education. In connection with such analysis much con-
fusicn has resulted in the use interchangeably of such terms as “job”,
“pesitien”, “task™, and “duty”. Review of a largz number of studies in-
dicates 2 great deal of overlapping in application of terms. In fact, it seems
that it would be extremely helpful to simply identiiy these terms with the
size of the increment of work performed on payroll jobs or positions. Later,
these glements must be translated into essential, feachable content.

Task Analysis

An excellent job of characterizing task analysis has been done in a book
entitled, Guidelines for Training Situation Analysis (Chenzoff, 1965). Task
analysis is a miethod or a process by which a task is examined and its char-
acteristics, in terms of certzinattributes, are identified.

According to another author the task is the basic organizationai and
trainiing unit for all activities 2t sub-managerial level (Welch, 1968). Another
writer points out that task analysis has the objective of identifying the tasks
invoved in the system being studied, and of obtaining whatever information
15 required about those tasks for completion of the *raining situation
analysis (Foliey, 1964b).

A task has been defined as the collection of activities that are: performed
by one person, bounded by two events, directed toward achieving a single
objective or output, and describable by means of the method set forth so that
the resulting task description conveys encugh information about the task to
permit the necessary training decisions to be mmade (Chenzoff, 1965).
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A task analysis determines the knowledge and skil! requirements of the
job. A systematic study of the behavioral requirements of the tasks is needed
todetermine the knowledgeand skill content of cack: task (Rutler, 1967).

The operation, the standard method for performing it and the technical
information required, may be detailed precisely in a task breakdown. This
becomes the basic instructional guide, with the operation as the basic in-
structional unit (\Weich, 1968).

A task description is usually developed in three stages. Fivst, the duties
of each job are outlined; second, the tasks for each of the duties are listed;
and third, the task analysis identifies standards of performar.ce (Butler,
1967).

A task description is a list of job activities; whereas, a task analvsis is
the determinaiior. of the knowledge and skill requirements of the job. There-
fore, basic 1o task analysis is the identification of the kinds of performance
capabilities demanded by the tasks. Each task must be analyzed to deter-
mine ihz basis for zll decisions. The selection of appropriate objectives,
content, sequence, methed, media, and evaluative criteria depends on the
corrent identification of the capabilities needed to perform the tasks (/-
structional Systems Development Manual, 1968).

The Acrospace Mecdical Research Laboratories, in a recent publication,
describes the development and evaluation of a Learner-Centered Instpic-
tion (LCI) program based or task analysis {Valverde, 1968). This report
emphasizes that task analysis is a techaigue of analysis whichk can be 2
powerful tool in predicting j~* behaviors that can be coaverted to relevant
training objectives. LCI critezion developmient consists of the preparation of
job behavioral description aad the developmest of the job-proficiency test.
This is then followed by the development of the course and the evaluztion
of performance based on job-training standards. The sequence of sieps in
behavioral job analysis under the LCl approach is described as including the
identification of tasks, the determining of the groupings of the task activities,
and the describing of the behavioral details (Pieper, Folley, and Vaiverde,
1968). This study further explains the desciibing of behavioral details as
consisting of: determining the procedure ic be followed, continusus
perceptuai-motoractivity, monitoring, communicating, and decision making
and problemsolving.

Task analysis is an essential step of the plan of analysis as developed and
used by the Navy. This method is designzted as the Systematic Approach
to Multidimensional Occupational Anzalysis (SAMOA). A writer (Silverman,
1965a) descrites the instruments for data gathering as consisting of a scale
for rating the functional complexity of tasks involving the operation of
cquipment and machinery and a scale for rating the functional complexity of
mainienance tasks. Each of the scales defines a series of levels of com-
plexity in terms of the kinds of activities and processes involved. The bul-
letin contains illustrations of the iask lists and cther analysis forms. In
another report (Carr and Silverman, 1966), the three major steps of ihe
SAMOA system are described. The first step is the development and ad-
ministration of comprehensive task lists and related data-gathering forms.




Tke second step s the computerized anlaysis of the dats on tasks and task
patterns. The thisd major step is a set of comyuterized procedurss for
stratifving ang grouping clusiers on the basis of siznifizant variables within
three fundamental dimensions of the work situation; ramely, techaical,
orgamizational, and communicativnal.

Another studv (Smith, 1963) compared the differences as well as the
common clements f various approaches to task analysis. The study was
concerned with the examination of the theoretical or empirical foundation
and the determination of which features were included by some but ex-
cluded by others. Behavioral analysisand basic task taxonomy were two im-
poriant parts of this rescarch project.

Anotker resecarch effort (Silverman, 1967) directed toward the recent
developments in technigues of task analysis reccommended that a task tax-
onomy be developed. Such a taxonomy woild indicate the inherent simi-
larities between tasks. independert of their enviroument, and pave the way
for imprevements in training. This study pointed ot thzt groblems of task
classification can be approached more systematically through methods of
numerical taxoncmy than through traditionai techniques. In recent years,
human factor analysts and training psv<nologists have called for a taxonomy
of tasks to provide a breakthrough in the state-of-the-art. They centend
that, currently, technigzes of task analysis rzquire that every task be per-
formed in a system or cvery job be treated as a unigue entity or aspect
of the werk. As a resul:, task analysis. 67 ¢ven 2ne job, can involve the
study of an ecnormous number of tasksand the.r elements.

In training personnel, the development of a curriculum based on such
complex and exiended task analyses becomes rather difficuit. As a result,
it has been proposed that research be performed to systematically classify
tasks in terms of criteria which include generalized variables, charactei-
istics, and attributes inherent in the task without corsidering the task in a
particular setiing. This approach is built on the assumpiion that by class-
ifying the behaviors required in performing a task ard training personne’
in the basic abilitics implied by these behaviors, the curriculums may be
made realistic in terms of task demands. Also, a task analysis basea on
selected categories or dimensions of task behavior provides a breakthrough
by eliminating the necessity for repeatedly developing and analyzing long,
detailed task lists or inventories. A szt of such categories of task behavior
has been alled a taxenomy. A taxonomy involves the systematic differentia-
tion, ordering, relating, and naming of type groups within a subject field.

Ancther investigator (Folley, 1964a) concluded that no set of suggesiicns
or rules can reduce task analysis to a simple, routine job. He said that the
description of human behavior is too complex and the number and variety
of tasks are too great to permit reduction of task analysis to a simple
routine. He did, however, in the book Guidelines for Tusk Analysis reduce
ard simplify toa degree the procedure in making task analysis.

Task analysis was identified as an important part of the planning of
programs for the Job Corps (4 and R Report Number 12, 1968). The ap-
proach was io divide the overall goals into small steps or milestones. An
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approach to milestoning was the corcuciing cf a task analysis of specific
jeos.

A very helpiul publication (Chenzofi, 1963 reviewed :he literature on
task-analysis methodologyasit related to deriving training requirements.

Task analysis has been identified as the approach used in determining
content for vocationa! and teclmical education in several studies and
developed curriculum materials. A study (Drake, 1968) of the vocational
training needs of persons entesing employment in off-farm agricultusal oc-
cupations in New York state employed the concepts of task analysis. The
application of individual subtask-incremental time level v:as utilize in a re-
cent study in the aviation field (Development of Criteria and Methods for
Fvaluating Trainer Aircraft Effectiveness, 1967). Development of a com-
petency gattern for the job of the teacher-coordinator in disiributive edu-
cation was based on task aralysis (Crawford, 1967). This study employed
a variation of Q-methodology to determine the basic beliefs concerning all
phases of the distributive education program. This was followed by in-depth
group interviews and evaluation by sclected distributive educatior teacher
educators.

Several studies were reported in home economics. A team of home
economists and day-care center employees and supervisors conceptualized
and field tested a survey instrument to obtain up-to-date facts about major
types and combinations of tasks performed by child-care workers (Rahmlow
and Cavanagh, 1966). A ranking of major tasks in non-professional child-
carz occupations was contained in another report (Rahmlow and Kiehn,
1967). Two studies in food service were made at the University of Missouri.
In one of these (Welch, 1966), the industriai-training procedures were com-
pared with the procedures of the food-service industries using a task analysis
approach. The questions of what, why, kow, when, who, and where were
obvious in the study. Ia the research project, A Task Unit Concept for On-
The-Job Training in Food Service (Welch, 1968), the steps essential to task
analysis were documented. These included identification, descrip’ion,
analysis, and development of the training program.

The functional applications of task analysis are outlined in a Florida
State Department of Education bulletin (Guidelines for the Training of
Nurse Aides, 1968). Emphasis is placed on organizing the tasks into a
purposeiul sequence or pattern in accordance with sound educationai con-
cepts to develop the course of study.

A variety of tecnniques and procedures has been used in the research
reviewed. While considerable variaticn exists, common procedures inciude
identification, inventory, classification, and, in some cases, validation.
Several different models have been developed and reflected in this review.

Identification of Content

Basic to the total process of analysis is the identification of content.
Without accurate identification of content, analysis is meaningless. Often,
increased attention needs to be given to identifying of current practices,
methods, skills, and knowledges which apply to the job. A number of various
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approaches may be 1sed te identily content. The completeness and impor-
tarce of identifving substantive content is a sigaificant clement in the
validity of analvsis, and. consequer*ly, of the totaleducational program.

As the result of an intensive research program during the past few
years the United States Air Force has developed and appiied an impzoved
method of codecting, organizing, analyzing, and reporting comprehensive
job information. The proceduze combines features of the check-list method
with those of the open-ended questionnaire and the observation interview
intoasingle integrated procedure (Morsh, 1964).

Identification of behaviors common to a number of Gocupations was the
intent of 2 well-designed study in this field (Sjozren, 19€7). This study used
an instrument specifically developed for the purpose. The instrument was
pilot tested in thirty interviews, revised. and tested again with another
group of thirty interviews. The reliability, dztermined on the basis of cor-
relations, assured the researchers that the instrument was ready for the
main data-gathering effort of the project. The data of the project were col-
lected by interviewing job incumbents.

Occupational fields have a0t defined adequately the human tasks re-
quired in their particulzr field according to another investigator (Martin,
1965).

Identification of worker-oriented job variables was the parpose of a
significani study by two psychologists (Gordon and McCormick, 1963). A
worker-oriented variabie is defined as one which describes an activity in
terms of what sctions the worker is performing without reference to the job
or product involved. The first stage of the study dealt with the development
of an appropriate format to measure worker-oriented variables. These vari-
ables were developed froma review of the literature and then translated into
check-list items. An initial rehability study was conducted with the check list
(which was then titled The Worker Activity Profile) and items wese re-
vised, where needed. The final application of The Worker Activity Profile
was made with a sample of 400 jobs representative of the percentages of
jobs in the major occupational arvas of The Dictionary of Oczupationel
Titles. A reiiability analysis was also conducted with a subsample of 100
jobs.

Many studies reflect the more traditional approach to the identification
of content. An extensive study (Allen and Others, 1968), focused os: identify-
ing the duties and responsibilities for each rank within the firemar s occupa-
tion. Another study (Ertel, 1966) sought to identifv the mzior tasks per-
formed in retaiiing occupations. A national survey was undertaken to inves-
tigate the technical knowledge and manipul~tive skills of aviation mechan-
ics, as required by the aviation industry, to identify the core curriculum for
training aviation mechanics, and to identify the scope of training offered by
the industry (Allen and Others, 1966).

Identification of current practices. as reported by former students, was
the approach taken in a large-scale study of the former students of ap-
proximately forty selected institutions (Armstrong and Witney, 1966). The
instrument for this follow-up study was carefully tested prior to use.
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Tke primary purpose of a study involhing management (-4 Study of
Reconzinendativns for Technical Educzsion Curricula, 1563) nas to have
manazemeri personnel and techriciens identify cores of subject maiter
related to technician jeb perfermance ari ts diffesentiate between their
judgimnents. A ninety-nine curriculum Ceck, representing most subject matter
areas corsidered of possible value as preparation for any exe of the various
technical occupations, was used io identify related. somewhat related. o1
unrelated activitics. Interviews provided data on the age of respendent.
educational background. job history, manufacturing classification of the
emploving firm. and management-technician working relationship.

The functions approach was used to Jdetermine content for a training
program for agricultural business and industry (Clark. and Meaders, 1968).
The functions approach was suggested as a framework for identifyving of
curriculum content some vears ago at Michigan Stale Unnversity. T6c ap-
proach was geared to identifving the functions of the industry such as proc-
cessing. transporting, purchasing, selling, and acceunting. Next, the ac-
tivities necessary to accomplish the functions were determained. These, in
turn, were used as a basis for identifying the comgeteacics needed by the
individuals who arc expected to perform theactivities.

Identification of curriculum content needing modification was one of the
goals of a study of the educational and occupational experiences of grad-
pates irom the Pocatello and Idaho Falls high schools over a ten-vear
period (Fific!dand Watson, 1967).

The procedure for curriculum developmeni in technical educaticn having
as the initial step the identification of content of the occupation, is con-
tained in a series of guides developed with the suppori <f the U.S. Office of
Education. Representative guides of this series are identified with chemical
and metajlurgical technoiogies (Peterson, 1962aj, electronic data pro-
cessing (Peterson, 1963]). civil and highway technology (Peterson, 1964a),
electrical and electronics technology (Peterson, 1964b), and mechanical
technolegy (Peterson, 19620).

Another U_S. Office of Education publicatien, typical of another spon-
sored series in many technical fields, provides assistance for determining
contemt in courses of study in vocational education (Mechanical Drafiing
and Design Technology, 1964).

The hypotheses that major tasks performed by food-service workers re-
quired clusters of similar knowledges and competencies wese sapported i
a recent survey which identified clusters of knowiedges and competencics
inthis field {Rahmlcow. 1967).

The job-requirement list was used by Abbott Labcratories (Ran1ala,
1961) in the appraisal of training need anaiysic. The assumpiion was mad¢
that every trade or indastrial occupation has certain broad principal areas
of knowledge. skill and; or work assignmeat. These constituted the basis for
the content -* the job-requirement fist. This list can be used to identify
processes, work respoasibility, skill, and knowledge as weli as other related
information. The meithod of developing the job-requirements list is oniy a
means to create a sysier or framework for the trade analysis. The important
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consideration is that the items of the job-reguirement list lend tnemsehves
to-ubdivision into thzitems of skili and knouledze. The trominz iced anal-
vsis Jists a'l skills ard knoaledge regquired of a competent worker perform-
ing:nthearcasiisied.

A Worker Activiry Prcfile (McCormick. 1564 isanctter way of sientily-
ing jeb tasks perfermed. The purpose of ike profile is also to provide a con-
tinuum to indicale the degree of individual imehvement with e 12ems lisied
on the prafile. The Bedker Aciivizy Projfilz was used to establish ssnikeiic
validity of prediciors of inb success, for job evuluaticn, and for operaienal
jobunaivsistoestablishjeb requirements.

inventory

A few stedies alluded to the precedure of building an inveatsny of
identified skilis and knowledges needed in the occupation. In a study at
Lackiand Air Force Base ihie revised method of job analysis. including re-
search. centered around the use of the task inventory (Meorsh, Madiiea and
Christal, 1961). Considerable atiention was given 1o internal consistency and
tesi-retest reliability. This siudy cited the experiences of severz] other inves-
tigators on measures of reliability. A later study by the same rescarch
(Morsh, 1965) resulisc in improvemenis in inventcsy content and feamaf and
aiso in refined administrative proceduics for each sucesssive survey. Ia this
study, a computerized hicrarchical grouping procedisre was applied to the
time-spect data io identifvand describe job types.

Ancther stedy which demonstrated in detail using miniziure examples
began witha small-jobinventory (Archer, 1966).

Ia the Procedura? Guide for Conducting Occupational Surveys in tie
Unized States Air Foice (Morsh and Archer, 1367) various types of job in-
ventoriss are meniioncd. References are madz to an officer-job inventosy,
and airman-job inventory, and simiiar greups.

The task inventory is describad in detail in 2 publication, Courses De-
sigsn ané Redesizn 5denual for Job Training Courses (Rundquist, 1967; by
the U.S. Navy. This maneai identifies the task inventory as a list of tasks
performed on-the-job or duty assignment toward which the training is
direeted. Those tasks are often referred (o as behaviers because they tecome
the kehaviorsl elements of the end-of-course ckjectives. The critical points
in develeping a task inventory are the task statemenis which must bz 2c-
cusate. complete, unambiguous, and nonoverlapping.

The inventory is referred t5 in another publication (horsh, M2dden and
Christal, 1961) of th: Uniied States Air Force. In describing ihis approach.
reference is also made to the methogds of the other Armed Forces. The Air
Force methied uses the group-intervieyw and ihic technical-conference meth-
ads merged into a single integrated precedure. Using inferination derived
frem job descriptions, job training standards, and other available sources. a
prisonncl officer or his designated assistant constructs a preliminary duty
and 125K invenicry according 1o a standardized format. At least two e~
nical advisors assist in this initial construction in order t¢ make the inventory
as complete as possible ang ic insure proper technica! terminology. The ten-
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anive fmenton is then senl ozl o five or mare Air Force bases. Here
fechnicdl cdiisors carcfully resen e imenlonn making delctions or 2d-
ditiars to Jduly or 1ah swtermenis The annotated imentonss are then re-
turned «udied. and wvsed us the bass for the davelopment of the final
formfer the full-scale suney. The revised @k inientony is then reprodoced
and sznl fo selected tases, uwhere 1 is compliered and fater setumed for
anxalyzis. Determination of both reianilay and validisy s incloded in vali-
datingificinsirumeni.

2any stedies use an imventony technigee aithort referring to it 35 soeh.
Tte construction of a taxenemy in a sewational ficid represents = different
kird of imentory concepl. Gaod iilusisaticns «f this approzch are found in
The Clossifivation of Sduecativnal Objectives, Psschonzotor Pomain (SEnp-
son, 19566) and A Taxonamn 2»f Office Activitics for Bus<iacss and Gffice
FducationtHuifman. 1963).

Classificatiep

A fow investigators Bave discussed the problems of dassfyirg iheir re-
scarch findings. in a paper deeiing with manpower projections of scarcily,
quality. and opsolescence (Merin. 1953), a comparison of thres approaches
1o occupational classification was made. The first app-each involved was
the critical-incideat technigee. Ia this meihod, the colicciion of on-thejob
specifics of behavior were classified as effective oz inzlfective pedormance
in assumed faain areas. An effort was mace o determine kow these were
different from others in the same group. ihe functicnal job anaivsis
mecthed cisssified as worker functions the colicction of on-the-job specifics
of behavior. The purpose was to answer the guestion: “What does the
worker do that differentiates his activities from others in other grovpsT A
third method of classification was the fanctional criter:ss analysis approach.
In this method the collection of on-the-2gh hehavior specifics were classified
in terms of worker funcfionus and conteat arcas. This atiempied 20 answer
the questicais: “What dees the worker do that differentiates his activities
from othersin other groups? What kindsof knowledgesare different?”

In other paper. the same author (Martin. 1965a) 2xplained the use of the
mecthods of job classification in a study ©f perseinc! in the fieki of in-
structional media. In the rescarch reporst (Martin, 196355} au explanation is
given of the combination of the combinztion of the iechnigues of Func-
tional job Analysis, hereinafier referred to as FJA, aad Critical Incident
Techniqur, séentified hereafter as CIT. quantitative indicators for grouping
media jobs into four major areas and qualitative dimensions for classifving
educational implications of the different performance categories derived. A
computer-based mulitvariate statical anaiyzer system was zdapied for find-
ing the relevant occupational gioups and relevant varables. Additional
insight cn factor analysis of itcms of job satisfaction using the FJA ap-
proach is provide ia another publication (Martin, 1963¢).

The description of a statistical technique (Silverman. §9655) devised to
ciassify work-tasks by their level of complexity is contained in a bulletin by
the United States Naval Personnel Rescarch Activity. Alihiough this report




ts intended pumanh for persennel corducting ressarch in ke arcy of oc-
<upational ard creraizational annisis, it may be of interce 20 hose con-
cerred with the genera! probelrr. zsseciaced uith iodosk iderlilzrin
ard classtication. The main concepl applied in M foccaiod 5 ginag oF
Systemalic Approzch o Multidimensions] Qccupztional  Annlysis
£SARIQAY

Tize Furctiona! 4ob Analhsis method i expliined in a Momeal frir
Sipervisors and Perfeinzance Appreizal Instramsent (Fine, iS613. f1s per-
fermarnce-sppraisal instrument providing raling scales fer things. data.
peepic and cere {adaptive) bohasior is appicadic to 2 wide range nf -
cupatiens as demonsimied By the avthar, The sam cuthor is on onprh-
Eshed decterni disseriaton (Fine, 19523 expizined (Ge use of the FiA
gislem o ostmate ithe amorni of pine apiitudes reguired {or a3¢race
specessful perdeormacce m o2ach of sighty-fae jebs and te predic toe
darec. fous. er fise aptitudes that wou'd he signsfacan: for selection. The
study provides cvidence of the usefuiness of e Functionzl Jeb Analvsis
veliomsic as a means for awiiving 2t synthetic validin, hat is, predictng
smpirical vaiidites,

The findings of an interesting stedy {Levin and Mantin, 19633 ircicated
hat the wiilenm el for the functional classification: of occupations coud
e ohizined throngk the clastering of FJA vagiables o the abilty to maxi-
mally spread job incumbenis. The mulidimensionai performance space ob-
tained by these techiiynes provides a way of viewing the chasges taking
placein jobs.

A study (Fine. 1963a) esnonstrated the use of EJA tecchnigee in con-
junction with Critical Incident Technigue, Behavioral Styles Seif Repore.
and Satisfaction Questionnaise in developing compreiiensive infermation
zbout jobs ard incumbents fSor curriculum rurpeses. The FJA and Be-
haviorai Stzles Self Reperis provide the analytical dimensions ¢f jebs and
Workers nertinent Io each other. The Critica! Incident Technigee and Satis-
faction Questionaaire provide dynamic interpretation of information of
worker {0 ovesali job demands and informaiion for a performance
criteior Wiik: this informasion as a Dase, the content Jor deveiopment of
trasning progranis isexpedited.

The mniermeshivg of human capabilities with system performance re-
Gulreaiznes is discussed in anothor gaper (Fine, 196353 It illustrates the
vse of worker functions as 2 bhasis for rocearch 2nd sugazets a conceplual
medel for 2 functional approach to s behaviorai and task taxonomv applied
tc marifes: skilis.

FJA wes usee as 2 means for measuring change in educaticnal and
training requirements ICr jobs experiencing the imiact of autsmation
{Fine. i563a) Varying functicnal paueins were eguated with varving edi-
cational and training levels and validawed by on-the-spot interviews with
maragement and workess in threc indastries. The investigator {Fine,
1984b) described the impact of three types of auis.rated equipmeni upon
human mentalard physical requirements.

FJA was vsed to measure differential impact on job structure by the
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introdiction of aviomnted equipse=t in two producten and one off:cr sie-
atontire. 1563a).

Indniduals waekige movz informaton ou ne Funcizonal Job Analisis
cppreach will find an surotied MbIography (Fine. #¥%3h kelpful. FJA s
an outgrewth of occupatsal classifiation research cr=ducted by the
Uzited Stutes Eirplonment Service, Gecurational Anzlysis Lrvisien, 1550-
1100, cwdor the ecncrz] direction of Cait 1. Heins. Chicf of ihe Dnidon,
andSidney A. Fire. Dircctorof Research.

The rovis of Functional Iob Analysis extend back io the work casried
out under the direction of Witkam Siced and Carrell Shartle in the United
Stites Emplovment Senvice, stariingin 1935.

Onc of the central classification idess of Furctional Job Analysis is
THINGS, DATA, AND PEOPLE, as fundamenials in organizing and cx-
pressing what gets done in jobs and what people bring to them i ike
way of capzcitics and polentialilies to got the job dore. While this concepl
is original in FJA. the British had carlier used these same ideas fo1 voca-
tional counscling. This same idea was quile thoroughly develeped more
than a generation azo by John Mills, Western Electric Company. incor-
porated. New York.

While the FJA technigue is siill in its infancy, 11 5ias severa! usefa] ap-
plications including the anaiysis of jebs for job desizn. jeb evaluation. cur-
riculumdevelopmeni, and performancecriteria.

Aodes

Models of great varicty have been developed for asnalyzing of occupa-
tions toderive conicni forcuriiculums.

A typical mode} for the ccmmunity survey to compile pericrmance speci-
fiuiatisns for multioccupaticnal rlassificaiions is contatied in the report from
California given ai a lcaderstup seminar { Nadizzzd dssoriation of Stzie Di-
rectors of Vocational Educizzion, 1968). In 2uother common model (Perkins
and Bvrd, 1966} identification and correiation of major tasks of office
workers with major reguirements of the job were established. A simpic
model for determining the vocational educaticn necds of a community and
the analvsis of data into curriculum is availabic from the Nebrask:z Re-
search Coordinating Unit {Cromer, 1968).

The Pecsition Analysis Questionnaire (PAQ) constitutes a model for
characterizing various aspecis of positions { Positicn Analysis Guesiion-
nairs, 1967, Mecham, 1969). This consists of a listiag of ciements e¢ach of
which is descriptive of, infers, or implies some human hehavior or activity,
or some aspect of the work siitation that impinges upon the worker. The
major divisiens of ihe Positien Analysis Questionnaire are infermation in-
put, mediation processes, work output, interpersonal activities, and work
situaticnand jobcontent

The jurv of experts approack is iflustrated by an excellent study to
identifv task and knowledge clusters associated with office employec’s work
(Perkins and Bvid. 19478 Thizs method wasalso used in a siudy to deiermine
the compeiencics essential for feed-industry saies personaci {Albracht.
1966).
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Tt Wurker Activity Profife which is a mode] built upon the use of the
c?‘c..L list is iNustrated by a stwedy at Purdee University  (Gordon, and
MicCormich, 1963). This .,u.d\ was an atlempi to idesaiy, measure, and
cxplfm_ tke dimeasions of werker-orientad 1oh vamabies. Ansiner a,:pl.ai-
ion of The Worker Aciivity Profilc was made with g samp!e of 400 jobs
representative of the perceniages of jobs in the major occupational areas
of T4e Dictivnary of Occuratinonal Tiiles. The factor analyses of 119 items
resiaited in saven designated factors: varied imiellectual vs phvsical ac-
tisities, Cecision making and communicatieas zctivities, skilled physical zc-
tivities, hicrarchica? person-1o-person ni@iaclion, man-machine control 2c-
tivities, unnamed. and pleazant vsunpleasant workingcor  ‘tions.

Roleanalysis constitutes another model (Todd and Woodin, i966). Data
collected from twentyv-five beginning teachers and their administrators iden-
tified for beginning and experienced teachers differences between role per-
ceplions and professional difficultics. This approach may be used to select
contant aorcuniculumdcvclopzrcm invecational education.

Two studies used the textbook survey as a mezns of determining the ac-
cepiability of the functions of indusiry for a curriculum I'rarrcwork for in-
dustrial education(Stern, 1964; Jelden. 1569).

Development and utilizaticn of a2n experimental cummiculuin contricuie
positively to the vanety of significant medeis for curriculum butiding. De-
scription of the experimeatzi curriculum for the New Quincy, Massachu-
seits, vocational-technical school is contained in several reports (Meorrison,
19G5a; Morrison, 1965b; Morrison, 1983c}.

The taxonomy as a model for analysis is reported in research studies
{Huffman, 196%; Simnson, 13080, and Mariin, 1966) whick should be very
helpful to individuals scc!uno information on this method. The Taxonomy of
Office Activities for Busin=ss and Qffice £ducaiion provides an ordz=:ly and
systematic way of locking a? office activities in the operating, mtcrzclmg.
and managing d;me’lsm,.s. This taxonomy beings with a review of
secondary scurces and resulting ccllection of data; and continues with re-
vision of the data and testing. SL"°ral juries reviewed the izaonomy. The
result of the study is a list of approximately 800 action verbs organized in
three domains: operating, interacting, and mansging, cach of which has
primary and secondary divisions. The Clzssification of Educanional Ob-
jectives, Psychoniotor Do:nain is a schema for classifying educational ob-
jec(ives in the psychomoter dommain resulting from the coliection and 2zai-
ysis, and conferenee with scholars of the domain. Another research project
was designed to develop a taxonomy for classifying vocational education
objcctives (Yagi, 1968). This study had as additional objectives the pro-
viding of a framework fcr evaluating and comparing existing programs and
esiablishing criteria for the design and development of a radically Ziffercat
cemprehensive curriculum. It reporied that the taxonomy was first used with
objectives from an existing vocational-technicat education program. It was

tested through interjudge agreemcnt in the categorization of a large sample

of prepared objectives and was then used on existing high-school curricu-
lums. A inacrotechnological analysis (DeVore, 1966! developed as a means
of defininga taxonomy ishelpfulin curriculum planning.
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Smap maps as a mode]l of analisis fur defermining eccupational cur-
riculum content siere explored in a Qudy 77ie “Orciestrated Sysien™ fo
Industrial Educaticn (Yoha, 1367). This moadel desizned by Systems Net-
work Analisis Process, used simplified flow charts to expose ientative
sodal and industrial clements of the curriculum. A somewhat simikir ap-
preach was fournd in ancther study (Mess, $Smith, and Pecel. (1968). The
methodology consisted of producing maps of the technical concepts pos-
sessed by sclected worhers. These maps represented ke cognitive goals of
instructionand provided the clees for curriculun development. Two stedies
condrcied by the “Minnesota Research Coordination Unit were designed io
develop ard test the frec association mcthodology. The assecmmive
mcthodology. accarding to the investigators, scemed capable of crpizically
and reliably gencrating a concepiual map of & given occupaiion which ap-
peared to aave face validity for experis in that accupaison. It scemed to
be sensilive snough to differertiate beiween worsmien performing the
same tasks at differentqualitative levels.

The Q-sort (card sort) technigue was used in two studics. In oac. the
rolc of matficmaiics in clectrical-clectronic technology was siuagied (Barlow
and Schill. 1962). In ancther, (Schill and Arno'd. 1965) a modified version
of the Q-sort technigue was used to identify the cemmon clements in the
curriculum of six techaical training programs. In this study. cach caid con-
tained a brixf description of a course. developed to approximate the course
content of most techzical institutes. The validity of the cards was assessed
by a pane! of exzerts and a serics of three pilot studies to assurc under-
standability and coverage of the arca. The individuals were asked to re-
spond 15 3 set of cards. The data were collecied througi intciviews. Anal-
ysis of data included the usc of analysis of variance, contingency cocf-
ficient. and chi-square. The study resulted in the identification of the core
nrogram with specific knowiedges for cach of the six technologices:
clectronic, electro-mechanical. m.echanical, chemical-mechanical, chemical.
and electro-chemical. The core y.ogram and the specific programs of the
six technologics embraced a total of thirty-seven card-sord-sort items which
could be conceived as course descriptions.

A model, cventual analysis, was used to study paramedical occupations
as a foundation for development of curriculum (Decker, 1967). Eventual
analysis consisted of making all key statcments reducible to philos.;phical
fundamentals, that is, 1o statements of childlike simplicity abou -zal ob-
jects and real events. Since experience is the distinguishing characteristic
of the traineé medical laboratory assistani, as compared to the novice,
eventual specifications of the primary components of the quality experi-
ence were narrewed te a list of errors and how to0 avoid them. For cach
laboratory procedure studied, this technique was employed. The key ques-
tion in this form of analysis was. “Specifically what must I scc a__do in
order ihat I would sav he is__? For cxample: How does a laboratery as-
sistant differ from a laymen, that is. what must I sec a person do in order
that I would say heisa laboratory assistantand nota laymen?”

A model using the concept of sct inclusion was thce basis for the rescarch
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in anather stedy (Mos:l, 1963) of 2 random sample of 360 jobs from the
Dictivnary 6f Occuparionaf Tirles with respect to twenty-seven worker furnc-
tions. Set inclusion implics that within certain Iimits, the set of jobs is
characterized by anciher worker funciion. AMethods for analvzing the mat-
rnix of worker-function overlaps and inclusions were developed. Results
showed that twenty of the sweaty-seven worker functions formed a complex
partially-ordered set which could be displayed as a graph-theorstical tree
with four levels. Thus, 15 a large extent, the domain of waorker func-
tions (and herce the domain of jobs) forms a topological hierarchy in which
cach worker function cither includes or is included within some other worker
functicn.

A mode] for chasiing the relationships of occupational cores to fields
and also to branches i presented in the form of a zoned analysis technigue
(A Unit of Inscruciion, Hosw 1o Organize It and How 10 Teach I, 1962).
This publicatian expixines the use of otiier charting techniques as the con-
zent analysis chari and develops the process of beilding curriculum ma-
terials such as operation sheets 2nd related-informztion sheets. In a
mimcograph relacase from a state research coordinating unit (Zorned Anal-
¥sis Techniques in Planning end Curriculum Developmeni, 1968) the zored-
analysisapproachisdefined and illustrated.

A moedel for developing and testing an cvaluation plan for vscational
education (Tuckman, 1967) has some implications for curriculum building.
The technique is based upon z model which translates the learning proc-
esses and objectives into casily identifiz-le behavioral responses. After
behavioral goals have been translaied, they can be analyzed into a sequence
of prerequisite behaviors by task analvsis. This sequence of requisite be-
haviors is then used as a frame of reference for the development of con-
tent validity test items.

Summary

Clear definitons of the terms used in analysis are difficult io fiad in the
literature. Posiiive distinctions between and among the cnaracteristics of the
various systems of 2nalysis are even moie difficult to establish. Much over-
iapping was cvident between the definitions and technigues of job analysis
and task analysis. The alert student of analysis finds identifying charas-
tenistics helpful in making distinctions between the types of analysis and
the meanings applied to each of the main ierms used in each process. The
literature reviewed in this section provides such a basis, as well as to review
both the philosophy of analysis and the methodology used.

TRANSLATING CONTENT INTG COURSES
OF STUDY
The process of translating the fruits of analysis into curriculum and also
into courses of study follows the analvsis of the occiipation. This section is

devoted to the step between the analysis process and the building of the
course of study.
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A serics of publi stions kas been developed in the trades by naticnal
committees appoinied by tie Department of Labour of tize Candian govern-
ment tomakeanalvsisin specificfrelds.

This massive effort was the result of the 1ccommendation of the first
National conference on Apprenticeship in Trades and Industries in 1952
The Federal Government was reguested to co-operate with Prosineal ap-
prenticeship committees and others in preparing analyses of a number of
skilled occupations.

1t was decided that the analysis would set forth only those phases of the
trade that were condisered essential in each ard every province. The re-
sult was the compilation of information helpful in the building of courses
of study, but these documentsare not courses of study.

A similar procedure was followed in each case. A national committet
was appointed by the Department of Labour. Each member of the commit-
tee prepared a part of the anaiysis. Each part was submiited to the other
members of the committees for critical review. Upon completici of the
whole analysis, proof-copies were prepared and distzibuted broadly across
Canada for general criticism. All suggestions were considered and then the
fina! publication was produced.

The analyses are recommended as guides to foremen and others who do
training on the job as a basis for development of programs in industry
and for courses of study in vocational schools, trade institutes, and similar
educational centers; as a yard stick by which previous experience may be
evaluated: and. finally, as a means of transferring apprenticeship ciedits
from province to province.

;e approach used is to divide the trade into major divisions or blocks.
Each biock is then subdivided into units. For each unit, the operations and
related knowledgearedeterniined and steg.

The Looks of this series previde a wealth of znalyzed information for
curriculum builders. Two trades, sheetmetal (An Anaissis of the Sheet
Metel Trade, 1958) and auto body repair {A4n Analysis of the Motor Vehicle
Repair Trade— Body Division, 1958) were analyzed during the late 1950’s.
Dering 1960-1965, several other trades were analyzed: commercial cooking
(An Arnalysis of the Cooking Trade, 1961); oil burner servicing {A4n
Analysis of Residential Oil Bumer Installation and Servicizg, 1962);
refrigeration and 2ir conditioning (An Analysis of the Rejrigeration and
Air Conditioning Trade, 1963); painting and decozating {An Analysis of the
Painting and Decorating Trade, 1963): 25.d toolmaking (An Analysis of the
Toolmaking Trade, 1963).

Since 1965, the foiloving trades were analyzed: millwright (An Analysis
of the Industrial Mechanical Trade, Miilwright, 1964); auto mechanics
{An Anziysis of the Motor Vehicle Repair Trade-Mechanical, 1964); clec-
trical {An Analysis of the Industrial Eiectrical Trade, 1964); instru mentation
(An Analysis of the Indusirial Instrumentaticn Trade, 1965); and warm air
heating and air conditioning (An Analysis of Warn: Air Heciing end Air
Condiiioning Installation and Servicing, 1965).
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BUILDING CURRICULUM FROM ANALYSIS

An Ovenview

Reporis of rescarch findings and other literature reviewed provided
some background information for building curriculum. Some studies concen-
trated on such clements of curricelum as objectives, individual learning pro-
grams, the ciusier concept of camriculum, computer-assisted insiruciion,
programmed insiruction. and evaluation. Much reinforcement and con-
siderable overlapping were found. Other topics were not deait with, re-
sulting indefinite voids.

Building cussiculum and constructing courses of study are discussed
relative to vocational and technical education in several books {Gizchino
and Gallington, 1967; Mager and Beach, 1967; A Unit of Inustruction, How
1o Organize it and How 1o Teach It, 1952; Fivklund. 1956; and. Bollinger
aad Weaver, 1953). Giachino and Gailingten discuss the various tvpes of
curriculums as correlated curriculum, traditional subject-matter curricsiuzm,
fused cursriculums, broad-fields curriculum, and core curriculum.

Bolinger and Weaver outline a complete plan of anziysis and establish
the ultimate obiective as the formulation of 2 masier course oi instrizction
based on well-known techniquesused in building corses of study.

Fryklund provides a detailed appraach to analysis techiniques for instruc-
tors of vocaticnal and technicai education vith the main emphasis on trade
analysis. He then intreduces the process of course development, including
the writis:g of opcration sheets, information sheets, assignment sheets, and
jobsherts,

A Unit of Instruction, Hovs 1o Orgarize It and How to Teach It provides
a framework for zoned analiysis and conteat analysis using as the vehicle
of instruction th2 operation sheet and the information sheet.

Mager and Beach provide an excellent mezhod for developing the course
of study after the content for it has been dewermined. This is followed by a
plan for field testingand refining io insure validity.

The Preparation of Occupational Instruciors (Cochrum, 1966) and Tech-
nician: Training Bexond the High School (Emerson. 1962) contained much
helpful information relative to construction of courses of study. Cochrum
treats teaching; learning evaluation; testing; and organization and manage-
ment by means of leison plans, instructor’s guide sheets, handout sheets,
and sample sheets. Emerson discusses the process of the development of
the curriculum and the courses of study with illustrations of several pos-
sibic techniques that may be used.

Two handbooks issued by State Boards for Vocational Education were
desigred to meet the needs of specific subject matter teachers. QOne (Colo-
rado Program Planning Guide for Home Economics Education—Secondary;,
Adul: and Occupations, 1967; was writien to serve the needs of teachers
in home economics. This pubiication explains in detail the basic elements
of curriculum dealing with such topics as objectives, content, learaing ex-
perier:c~<, and evaluation. It then provides medels, flow charts, and sug-
gestions for planning curriculums for home economics. The second (Hand-
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bouvk for Rescar i1 dind Planning for Vocational, Technical and Adult Edu-
cativn in Visconsin, 1968) explains the cycie of curriculum building. Topics
include: behavior zanalysis. development of course and tepic objectives.
selection and development of instructional materials and methods. creafing
learning cnvironmenis, and measuring outcomes.

The National Fducation Associaiion has published a series of helpful
papers relative to curriculums (Jnnovations in Planning Scheod Curriculu—
Appeadices, 1964).

The ceatral problem of curriculum development and instrictional in-
novation is identified and anadvzed in @ rescarch project conducted ma
rignrous scarch for a concepiual system {Goodlad. 19662). The investigater
concluded that the ultimate starting point in curriculum development fora
spetific objective must be a set of values. Flow charis for develeping cur-
riculums for these values were provided, representing a preliminary con-
ceptual system. In anctizer study, the same researcher (Goodiad. 19566b)
relates educational sbjectives, curricuizm crganization and evzluation. and
instruction to the changing school curriculum in ¢lementary and secondary
schools.

A study designed 10 zenesate a mtional approach and a design for
planning 2 concepiual basis for deveiopirg common curriculum in voca-
tiona! teacher education provided an interesting model{Courtney. 1968).

A guide for developing certajn types of preparatory programs in tech-
nica! education incorporates paiteras of curriculums with suggesiions for de-
velopment (Roney, 1962). The same author in his doctoral dissertation
{Roney. 1964) analyzes the mathematics ané ssience content of Enginecning
Council for Professional Development accredited curricula in various
categeries of post-kigh schoel technician training mnstitutions across the
United States. This study contains severs! helpful suggestions for cur-
riculum building.

The Oregon Division of Cemmunity Colleges and Vocational Fducaticn
has developed two curriculum guices in vocaticnal ecacation. The steps in
the orzanization of a program are identified in one of these (Guice for
Organization and Administretion of Yocational Fducation Prograwms in
Secondary Schools, 1966) as including: detcrmine occip sinnal objectives.
organize advisory committee, determine employment opportuaities, anaiyze
occupations for knowledges and skills required for competency, and estab-
lish evaiuation procedures. A later guide (Guide to Structure arnd Articui-
ation of Occupatioral Educatior: Programs, 1968} provides a concopiuzl
frame work for a dramatic expansion and imprevement of occupational edu-
cation and a flexible guideline t¢ help translate the conczption into opcra-
tional reality. Approackes, procedures, and content zre inciuded in the
guicde.

There arc several program guidelires in the field of agricuiture which
provide aids and pattcrns for translating the resuits of analysis into courses
of study. Three such guides were especially good (Hull, 1956: Bice, 1967;
and McDonough, 1957).

Curriculum builders in business and office cducation may wish o review
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curriculum guides in this service. Two guides are available frem: the U.S.
Superintendent of Documents (Leslie, 1967; and Srenographic, Secreiarial
and Related Occupations, A Suggested Curricula Guide, 1567). Anotker is
avatlable from the California State Department of Educat:on (Aiking. 1966).

The Division of Vocational, Technical, and Adult Education in Florida
has two recentlv-developed guides for curriculum building in technical edu-
cation (Guidelines for Establishing and FEvaluating Civil Engincering
Te-hnology Programs, 1967; and. Guidelines for Establishing and Eraluai-
ing Drafting and Design Technology Progranis, 1968).

Thzee publications that usc analysis were reviewed in health occupztions.
One of these focused on the common courses in paramesdical eduzation
{Fallerton, 1966); another report concentrated on job analysis of the surgical
technician, praciical nurse, and nurse aide in relation te curriculum (Pitts-
burgh Technical Health Training Insiitute Demonstration Project, 1967).
A third was a conference report on a number of factors neuding assessment
(A Plan to Gros by for Practical Nursing Education Programs, 1968).

Several publicaiions were reviewed with special implications for cur-
rictlum buitding in diverse areas. One reported research to cvaiuate new
training materials in teaching basic vocational talent skills to 8th and 9th
grade students (Dailey and Neyman, 1967). Another reported on curriculum
developraent in the expenimental curricclum of the New Quincy. Massa-
chusetts Vocational-Technical Scheal {Gagne, 1963). Bridging the gap be-
tween vocational and technical education and general education was the
topic of a study (Adapting Educational Change 1o Manposver Needs ir:
Quincy, Massachuseits, and Wood County (Parkersburg), West Virgi:ia,
1966) which included planning for change, in-service education, cerviculum
revision, and instructional flexibility.

An analysis approach to the collegiate curriculiim was suggested in a
study {Mayhew, 1966) which criticizes major existing thoughits about col-
legiate curriculums and suggests how some of the curriculum problems
might be solved. This study has implications for vocaiional and techrical
cusriculaat thecollegiate level.

A paper (Morrison, 1969) di~cussed trends in curricuium develcpment in
vocationai education. It placed emphasis on the need jor curriculums ihat
are more responsive to the requirements of the job market, 2o the nceds and
interest of students, and on more vocational flexibility.

Two studies were concerned wiiii ihic center concent related te cur-
riculum development. One study explored the feasibility of establishing an
educational resource center (Hill, 1965), while another {Larson, 1565} de-
veloped a model fora vocationazl-techinical teacher technology center.

Objectives

Several studies related to the determination or application of training
objectives. A training objective (Smith, 1964) is a precise clear statement of
one of ine performances expected of a student upon completion of a course.
The development of job-related, detailed statements of objectives is a matter
of the first importance in designing effective training programs. These ob-
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jectives permit every cther element «{ 1ie vecationa! educstivn program to
fallinio hine.

Tae book. Preparing Instruciion Ohjectives {Mager, 1962) clearly ex-
plains and Mustrates how to write objectives in terms of behavioral changes.
Mager savs thai objectives shoula be expressed in terms of the expected
outeames describing what the lcamer wili be doing when applying ihe
skills and knowledges acquired. Well sizied otiectives use speciic state-
ments rather than general concepts and ident4y in the ebjective the criterion
of acceptable performance.

The translation of the job speciiication into iraining objectives as the
second requirement for building an effective echnical iraining program was
presented in a paper to the National Socicty of Programimed Instracticn
{Marsh, 1963).

Rescarch reporis (Morrison, 1965a; Morrison, 1963b:; Morrison and
Gagne. 1963) of the Developmen: and Evaluaiion of an Experimental Cur-
riculum for the New Quincy (Massachusetts) Vocational-Technizal Schooi
placc much emphasis on the translation of the analysis inte behavioral
objectives.

In order to accomplisti the writing of terminal performance objectives
(Nuckols. Tinglev, and Lee, 1968) it was necessary to determine the cur-
riculum whick would be included. the preper order in which the curriculum
should bedezlt with. and the level of ific instructional program.

The objectives of training (Eckstrand, 1964) must be based upon
specific kncwledges and skills which are required in job performance stan-
dards. These, in turn. arc bascd upon the tasks identified and analyzed
which constitute the payroll job.

Course obicctives (Manual for Cowrse Flanning at Western Picdmont
Community College, 1966), according to this manual, should be stated in
both a teacher-oriented and student-oriented form. The ieacher’s document
will identifv the work te be done by professional and nonstudent personnel
involved in the learuing process. The student’s document is to identify at
lcast the minimal work program of the student.

A document from George Washington University identifies 2 six-step
process for defin.ng job-relevant objectives for training military personnel
(The Developmen: of Training Objactives, 1965). These six-steps apply to
delineating objectives for all vocational programs. These steps include:
system: analysis, task inventory, determination of what tasks to teach and at
what level, task description. task identification and relation to other
elements, and, finally, expressing the task in the form of a training objective.
The objective, the author states, should include performance expected of the
student and the conditions under which the performance will be observed or
measured, as wellasastandard of accuracy.

The matter of objectives and the expected end results of training were
basic to all discussions at a recent conference on “The Relationship of
Automatic Data Processing Training Curriculum and Methodolegy in the
Federal Government™ (Sullivan, 1968). It was decided that a desirzble ap-
proach was to determine the total body of knowledge required by an analyst
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ard then by means of a diugnestic precess select the modults or ciements
1 the il cummizulum necessan for irdin iduals who require saning degrees
of compelencies.

TE relagionship of individualized instruction and cumriculurm dexelon-
ment was emphasized 1 three rescarch reports studied. The primarny ob-
jective of one of these studies (Finch, 19692 was 1o deaclop an inctrament
which wou!d accurately measure student atfitude toward individualized shop
ard laboratony instrection. As a basis for instrument developmeni. a psy-
cholnzical ofjective was specified as a sudent atdiwide toward practical
individualized shop and laborstony instruction. Siatemenis which related
to the ofjective were then constructed. An initial 2valuation of the state-
menls was performed by a jury of five persons with fifty statements selected
for the final decision of the jury. This was lazer ficld tested with students in
fincvocational classes.

Self-pacing pregrammed instruciiop books were desizrned to help stu-
dents independently acquire mathemaiics capzbilities associated with work
in building tzades. office. retailing. clecironics. foed service. child care. and
agrnicaltural occupations in a recent study at Washington State University
(Rahmlow, 195%).

The indis idualizing of instruction through the use of the computer was
tesied in a project at the Bouider Valley Public Schools (4 Commuterized
Approach to the Individualizing of Instructioral Exper:ence.

Cluster Concept

Washington Staic Universiiy has concentrated several reseasch projects
on the ideaiification of major dusters in various vocational fields and the
development of curriculum using this concept The objeciives of one of
these studies (Ertel. 196%) was to identify: major clus'ers of tasks performed
by merchandising employees working in three Stzndard Industrial Classi-
ficaticns.

In another study of this series. the objective was to obtain up-to-date
facts about clusters of tasks performed by farm operators engaged primarily
In production of grain. livestock. dairy commoditics. poultry. forest pro-
ducis, horticultural commoditics. and general farming (Long. 196%). At the
same University. another team of rescarckers (Mills and Rahmlow:, 1966)
sought to identify specific knowiedges and clusters of knowledges most
widely useful in major types of work commorly done by electronic tech-
nicians. Combinatizns of task-knowledge clusters suitable for w.e by cur-
riculum rlanners in developing appropriaic instructional programs and ma-
teriais for officc education were the focus of another study utilizing the
cluster concep? (Perkinsand Byrd, 1966).

Comprehensive samples of office emplovees working in various sizes of
offices invol ‘ing twelve Standard Industrial Classifications were used to
identify clusters of office tasks (Perkins. Byrd and Roley. 196%) in another
research project. Mathematics Clusters in Selecied Areas of Vocational
Education (Rahmlow and Winchell. 1966) revealed five clusters of mathe-
maiics knowledge useful in all the job areas studied. These were: oncrations
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with fracticne. operations with Cecimals comversion of fractions to decamals,
concept of percentage, 2rd raiio and proporiicrn. .n znotker stedy (Rahmlow
angd Otkers, 1966) the clusters of knowlsdzss and competencies associated
with performance of fond-seniice work were identificd. Clusters of knowl-
edges and compeleiades essential for offective periorrmance of child-care
work were determined in still another stedy {Rahmlowand Cavanagh, 15£6).
A sample of ninetv-six leading-cdge. child-care centers in four t¥pes of
childarc zzcncies was selected for a study of the non-prefessicnal child-
care occupations in order o further defineate ihe nature of ihis cluster
(Rabmlow and Kichn, 1567). Clasters of 279 items of knowlcdge in tweive
allied health occupations resulied from the rescarch (Walienstien. 1968) of
an imestigator striving to identify these commonalitics. A number of capa-
bilitics were identifid as constituting a basic cluster for all youth who do
not complete collcge { McClosv ey, 1968).

At the University of Manvland another scrics of investigations were
made relative to the clusicr concept. A major resesirch cffort (Maley, 1966a)
was concerned with the investigaiion ané einlopinent of the clusier concept
to a program in vocational cducation at the sccondary scheol level The
cluster-concept program was aimed at developin2 skills and understandings
related {0 a number of allied ficlds which would prepare the person to cater
a family of occupations rather than a specific occurztion. The investigator
prepared summearies in three sections: appropria izness of the cluster concept
program, development of occupational clusters, and, develepment of course
outlices. In another report of this series (Maley, 1966bi information was
provided on the analisis of job-entry tasks for carpentry, clectsicity,
masorry. painting. and plumbing Task statements were written in be-
havioral terms. and instructional sequences were developed from tae task
analysis.

Further developments of the investigation a-e reported (Maley, 1956¢)
relative to the cluster cencept applied to clectro-mechanical installations
and repair. Each job-entry task (communication. measurement, mathe-
matics. scicrice, skills. and information) was anzlyzed for human require-
ments necessary {o perform the task. Task statements were written in
behavioral terms and instructional sequences were developed. A course
outline was developed for metal forming and fabrication as part of the re-
search cn the cluster concept (Maley, 1966d}. Selection and training of
teachers in the use of the cluster concept was Phase 11 of this same project
(Maley. i967a). After the teachers were selected they were given three
tcacher-preparation sessions involving analyzing a job-entry task, writing
behavioral objectives. znd formulating a format for arranging instructional
informaiion. During the third quarter of this project {Maley, 1967b) a sum-
mer workshop for teachers preparing to use the concept was held. Evatua-
tion of the first vear of experimentation with the programs testing the
cluster concept was provided in a summary of the total study (Maley and
Mietus. 1968). The first phase of this research e:-ablished the accepiability
and feasibility of cluster programs and curriculums. Phasz 1 resulted in the
production of curriculum guides, course ouilines, instructional materials, and
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ihe scicction ~ad training of teschers to Impiement e pregrams. Phase 1id
conssted of the evaluation of experimentstion for the eleventh grade. Phose
IV will he experimentation %ith the twelith giade programs using the
clusterconcepl

T+wo reloases rom Oregon were concereed with the cluster cocepl. In a
stedy of anticudation of Hgh-school ard rost-high-school oscupationa) edu-
cation in Clackamas County, some reference was made to the study of
clustais of occupations (Mikalsen, 1967). A paper (McKiniav. 1968) dis-
cussed tae job-cluster cummiculum e Lane County. He idzntified the job
clustes zs consisting of these groups: service, distributien. produstion. bus-
incssmanageinent, and technicil-mechanical

1n an assessment of the cucup: 2omai opporizanities in £icnida. job failes
were clustered by subject areas. The forr supject areas with large dlusters in
child care were: food, housing asé kome furnishinge. clothing. and textiles
i Ridley, 1667).

A study to identify the common core of knouwledge ond <kilis needed
by technicians in the various phases of agricultuse was conducied at
Modestc Junior College (Haiierman).

Cluszers of competencies and job titlcs associated with entry and zd-
vanceizent in off-farm agricultural cccupations were studisd at Pean-
sylvania State Universitv {Love, 1960). All datz were anahzed for twelve
comeeicacvand tacivie job-title faciors.

A curriculum research project {Sjozgresn ané Sahi. 1966) centered on ihic
prablems of job clustering and identification cf skills and abilitics common to
a siember of jobs. The approach was to 1each geacral skilis, knowledges.
and under=iandings for vocational training in a specific job. Two industrial
classifications werc defined for the studv: zgricuitare related and non-
agnculture related.

To identify a core of courses which managezient deemed desirable for
most post-high-schooi technical pregrams was one of the purposes o
a currizulum study in technical educeiion (Arnold. 19635). A system of job
families was esiablished for the classification of sespondents in which Icrty-
six of the fifty-iwo technician jobs in the study had respondents. A general
core of curricuiar recommendations was identified as agreed 1pon Gy
respondents of aii iive job faimilics. The implications of the general core
were zreatest in the mechanical family of technicians’ occupauons ang less
in the other four familiss (electro-mechanical. chem-mechznicai, chemical,
and chemical-foods).

A national study having as an objective the clustering of the major
agricultaral occupations with similar competencies provided significant
insight into preparatory training needs in off-farm agricultural occupations
(Taylor, 1966}. The summarization, interprziation and resulting synthesis of
the studies en agricuitural occupations completed by twenty-six states pro-
vided the basis for determining extensions and adjustments in curricular
patterns.

Taskscommon to the job requirements of employees int three occupations
(hon emaker-home health aide, hotel-motsl housekeeping aide, and nursing-
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of e performancs ffeguenoy for o3en lask iBemiers ond Shiplsy. 195875

Responsas vwore cateslaliod o6 @ scais from cnt 1o three with all tasks
mair £ 4 mean score of 1,30 or aduie in 2i three eocipailons cons:dered to
heco WnGR

A Rerarchical dusteriag technigee i described i o paper {Christal,
1568 wiich expliins she groupirg of people o1 Fings into metpaliv ex-
Clusi- ¢ cutegeries. The medsei begins = 3h each of tize N obects in a scparale
grou . The pumber of grours &5 seduced by one at each stage until 2l
clie 15 are in a single group. The model groups objects intc every possible
nusm sor of mautpally exchnsive clusters fsom N to 1. The investizator chen
&6 os on ihe apriopriate aumber of clusiers o0 report by considering
relesani faciors. Applications of the medel include: grouping job in a
manrer which mimimizes 2verags cross-lraining Gme ameng jobs within
ciusiers. dz=fining a large number of jobs with a fewer number of consoli-
dzied job descriptiens. clusiering technical schools into familics, clustening
judges in terms of homozencity of tkeir policy cquation, grouping reading
areas, grouping task clusters, and profile analvsis.

The armansement of occupatiens in homoegeneous groups or clusters

is one of the steps fisted in a governmcii cublication (Electronic Deia Froc-
essing in Engincering, Science, and Business, 1963).

Computer-Assisted Instructionai Uses

Very httle rescarch was evident in studics dezaling with compuici-
assisted instruction. iowever, in one study (Silberman, 1966) the poss.ble
solutions to the protiem ol the dosign of computer-assisted instruction pro-
grams were considered. Tae recommended answer to such problems is com-
puter specialists apd developing natural language programs for compuicrs
are means of helping cducators to work with compuicers in imstructional
programs.

Another study {Silverinan, 1966) describes an 2dvanced compuicTiFsd
technique for clustering work fasks which was developed in rescarch being
conducted by this activity. With an mnput of tasks performed in a sample of
jobs, this compateiized iechnique produced a series of relatively 20mo-
genesus clusters of task paticrns. These clusters represented the occup2-
tional specialties that existed in 2 ficld of work. This approach is uscful for
researchers conceined with clustering, classifying, and taxonomic tfech-
niques. The study focused on tke developrent of a2 new computer clusicring
technigue. The technical objective of the initial phase was to develop a com-
puter method for arranging 2 number of individuzl task patterns, rep-
resenting job incumbents in a given occupational area. into groups of
clusters. A cluster was defined as a group of respondents characterized oy
relatively small differencesir the kinds of tasks performed.

Project Plan

A putiication (The Project Plan for Distribuiive Education in Florida
High %choois, 1967) explains hcw to use the project plan in programs of dis-
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tritutin e education. While this guide does not specifically zmphasize the
analysss approach. i1 dees se2 forth a meihed for idesifving occapatonal
objeciivesanddeveloping curriculums for she project plan.

Programmed Instruction

Tuo stedies on curriculum building which used programnmed instructicn
in tte ficld of agriculture were recently completed at Washington Siate Uni-
versity (Long. 1966a: Long, 1966b). In the first. animai nutrition was de-
veloped as a programmed unit with the aid of sixicen vocationa) agricalture
teackers. In the second study. the rrincpies and procedures of las j=dzing
and plant nutritien were programmed. After completion of the programs.
experimental use preceded the reporting of fi indings.

A linear program for a course in gencrai electronics was developed and
ficlG tested (Vzleatine. 1963). Each leaming sequence covered 200 1o 300
frames. Writter: test scores for thirtv-six conventionai students. had a mean
of 63 while the mean for fifty-nine programmed students vwas 2. The mean
time for completing the course by these same groups was 120 hours and 150
hours._ respectisely.

Evaluaticn

A siudy to deielop a caodel 20 evaluate ongoing piio! programs was de-
signed utilizing the check technique (Tuckman, 3967). The model was based
upon the Gagne fechnique of stating finzi course objectives in behavioral
terms, and then subjecting t-esc behaviors to an exiensive task analysis.
Kesuiis of tiic task analvsis zic presented in a behavioral hicrarchy which
schematically portrays the irizsrelationships among {inal course objectives
and their behaviorai preseqiivites. Steps in this modei include the identifi-
cation of the final a3k ané t*¢ sub-task, deveiopment of a hicrarchy of sub-
1352, devclopment of 2 writ'en 25t using items from the sub-tasks. and zd-
ministraticaand evaluatior. of the 1est.

A inodel for measuring the effects of a program gearcd to train dis-
zuvantaged vouth is conzamed in znother study (Austin. 1967). The primazv
focus of this report is the evaisation of the offects of the basic and voca-
tional education program in the Muskegon Arca Skill Training Center for
disadvantaged vouth.

Mecasures for assessing student achicvement of instructional objectives of
the experimental curriculum in the New Quincy, Massachuseits Veca-
tional-Technical School were reported in the Sixth Quarterly Report of this
project (Morrison, 1966aj.

A doztoral study (Foley, 1967) was made to evaluate the adequacy of the
measuvement procedures of the two-year post-high school electronies tech-
rology courses throughout the Un‘ted States. The results indicate that most
of the job activitics are taught to some level of proficiency but that little use
i made of formal job-task performance tests to determine how well the stu-
dent can perform cach of these acuvities. This study indicates that pencil-
and-paper tests are extremely poor substitutes for job-task performance
testsand that the job validity of traditional theory is probably very low.
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Summary

While sev eral authors discussed the building of curriculums. few related
curriculum building to analvsis of jobs or tasks. Those that deall with
anahisis freguently did so in a specific frame-of-refesence which failed to
cither pronide a complete treatmeal or an integrated appreach. Some recent
studies reflect progress in adapting concepts 1o applications of senices
otkerthan that directly imohed in the study.

SYSTEMS APPROACH TO BUILDING VOCATIONAL
EDUCATION CURRICULUM

Today. the systemis spproach is applied to curriculum building. While
some institutions arc just discovering the implications of the process others
arc embarking on refinement of the process. The period since the close of
World War il has brought szzriling tnr.ovations to tie *otal process of cur-
riculups building. Waile, at present. the systems appr -ach has Ecen vali-
dated and the menis of the coneept thoroughlh tesied. Iy many individuals
and msitunions 1 3> still jusia theorv o curriculum buil: ‘ne.

A book that marks the coming of age of a systema:ic coaceptinn of the
application of psychalngical principles to the invention. devcicpment. and
use of complex man-moclere systens 35 Psyclivlegical Principles in Sysicin
Developmenr (Gagne. 19363 it focuzes sn the many issues that relate to
the human componeni o1 compenents in a svstem. As a theary of the psy-
chotechnology of man-ri:chine systems. it achicves integration of what has
been called human engind »ring. At presesi. the Air Force, Navy. and Army
have accepted widelv the si:tems approach. The branches of the Armed
Forces. as well as several riscarchers at universities. have investigated tie
svstemis approacii. Human-factor scientisis and specialists are attached to
design teams. systemi-project offices. development groups. and syvstem
tests. System design beginis with a statement of purposes for the system.
ien sy>icanatic plans must be made for aperation of the system. Next. the
assignment of fusnciions must be made. To best assign these functions to
men 1t is necessary to perferm task description. task analysis. and job de-
sign. This musi be followed by job training or vocational ed:cation. The
fizal step in the sysiem is performance measurement. Basicallv there are
four stages in syvstems development: design. development, testing. and
operation.

Description of the systems approach as having inputs and outputs is
contained in another helpful book (Borow. 1964). 1t explains how systems
analvsis hes similaritics to both group and organizztional analysis but is
more likelv to deal with complex man-machine relationships and com-
munications. Engineering aspects receive considerable attention in
svstems amilvsis. Task analvsis and job analvsis may be involved in the
systems approach. With the growth of the systems concept. the term
system analyvsis is being used with increasing frequency and often as a re-
placcment for group and organizational analysis. He further explains how
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systeqis analysis is performed. A list of all tasks 1s compiicd. specific fasks
are grouped optimally, a model may be constructed and simulators may be
constructad. The author suggests that in the future the sysiems approach
will also reflect the future as well as the present needs. He states that a
masicer ¢reupational storage and retrieval center is essential whereby the
completion of a form which reflects interests. personality characieristics.
apltede paticras. cuacational background experiences. and many ciher cle-
ments of information will be required. To achieve these accomplishments.
sophisiication in nccipational analvsis will need to be greatly cvhanced.
inananticic in Educate, three authors (Tracey. Flvan. and Legere, 1968)
suggest that svstems thonking as applied to the improvement of military
iraining programs can be used to upgrade schools in vocational education.
They emphasize the need for a control model for proper management of
the sysiems concent. Such 2 model is described in this article. The authors
indicate that. over a four-vear period of refinement. this model has reduced
cr-the5ob training time. out academic failures. improved teaching cf-
ficiency. and reduced the over-all training time. The cycic staris by anal-
vzing market needs and cnds by cvaluatipg the student afier graduaiion.
Three major phases in the cycle as envisioned by the authiors are: deter-
mination of system requiremeats, system deyclepments, and system
validation. The model described consists ofa !5-step curriculum sysier.

Public Educaiion Innovations

Rescarchers at several universitics and other institutions of education
have explored the feasibility of using the systems concept in some form in
vocational curniculum building.

A massive cffort has been made at Washington State University o re-
scarch this approach. In a report (Bvrd arnid Christeasen, 1568) of a proioivipe
multi-media scli-instructional system relative to teaching Gregg shorthand.
a planwas developed for modernizing and enriching theze instructional pro-
grams in small schools. Prototype comporents and the other elements cs-
sentizl for a retailing instruction sxstem for distributive education were the
result of another research cffort (Ericl. i968). Development and 1esting the
systems approach in the ficld of electric arc welding resulted in a scli-
pacing muitimedia, self~instructional system (Sergeant. 1968). A similar
system was developed and tested relative to clectrical knowledges and
capabilities (Hill, 1968). Still another rescarch (Nish, 1968) developed and
tested a self-instructional polysensory system comprised of four single-con-
cept films. programmed books, and laboratory work experiences as-
sociated with the teaching of exparidable polystyrene plastics. Results in-
dicated that such a sysiem is an effective means of cnabling pupils to
acquire knowledge, manipulative skills and judgments of the types taught
by thesystem.

A broad study was cenducted of the developmental procedures and costs
of the newer media orepared for course instruction at Michigan State Uni-
versity (Dresse and Others, 1965). As reported in seminar papers, the study
included the relationship of systems methodology 10 university curricular
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and instructional planning. Attention was fucused on analvsis, design, and
fic\d trials. The functions of the medfia specialist were also studied.

An imvestigation of self-instructional mateiiats was conducted under a
grant to the Cregon State S3stem of Higher Fducation (Hamrcus. 1967).
The purposc was t2 plan and procuce an improved astructional system.
Eleicn steps of thesysiem design were outlined in the repori.

A syvsiems approach using models designed by Systems Network Aaal-
vsis Process (SNAP R APS) was tested by another rescarcher {Yoho. 1967).
The theory of ieaching and learning Ior this system approach is based upon
developing individual self-motivation and seif-discipline and upon creating
2 whole which ihe student must svnthesize and relate into understanding.

The requirements of a systems approach are described (Welch. 196%)
as including: identification of tasks. trcakdown of tasks into operations.
determination of method, training for performance of tasks. and control
to see ihat the tasks are carricd out The investigator applicd this ap-
proach to the tasks of the food-service industry.

Simuiation on a computer was pa-t of a svstem appreach for an ex-
perimental biology coursc at Theodore High School at Theodore, Alabama
(Bratten. 1966). The simulation followed analysis and projected the results
expected from theusc of the proposed curricuium

A svsicms analvsis was made for 2 i0th grade social studices courss al
Nova High Schiool. Fori Lauderdaic, Florida, to cvaluate the course as an
instructional svstem. The analysis was concerned with such problem areas as
teacher roles, the effects of media on =tudent-teacker relationships. infor-
mation requirements, the usc of space, and the effects of course procedures
on students. A computer simulatioa raodel of the course was set up and
tested. Testing of the data produced by the model against the data that
were descriptive of the course proved the simulation procedures o be
valid (Cogswell. 1966).

The goal of another study (Silvern) was to determine the feasibility of
developing a model to describe real-life feedback signal paths from outside
the secondary school to an occupational teacher. Data used to svnthesize a
flow chart model were collected in interviews with educators, gccapational
directors, students, and other professionals. The cvbernetic mode! included
forty-nine closed-loop feedback signal paths, cach identified in terms of five
characteristics which in turn affectzd instructor performance. The model
was shown to be feasibleand applicatle to real life.

Uiustraiive of the work being conc at the state level in Washington
(Wismer, 1967) is the report of the Coordinating Council for Occupational
Education on training requirements and specifications for data processing
technology. This system approach includes the following six phases: investi-
gation and feasibility study. design. development, implementation. [ro-
duction, and follow-up. Functional diagrams were developed to iliustrate
each of the main steps of the process in addition to that which analyses by
data processing provided.

The general schema for designing relevant training programs was de-
scribed in a recent article (Crawford, 1968). The seven-step approach cox-
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sists of* develop hemuan Jactors sysiems analysis model. develop job model.

pccxf\ knowledges and skilis, der=rmine instractional objectives. construct
training program. deiclop proficiency tesi. and evaluate training program.

H the pomon of stzdents who meet the performaznce standards is not
satisfaciony. it is “back to the drawing board for a redesign of the cur-
riculum.

Armed ¥orces Innovations
Rescar-h in the Army. Savs. and Air Forees has contnibuted muci to

the literature of the systems approucti :md its anplication fo the building
of training and educational programs.

Guidelines (Chenzeffand Folley. 1963) for instruction in three phases of
Training Situation Anaivsis (TSA) provide the plan for systematically
gatheringand mlcrprc?mv the information which is relevant to the pl:mnm_
of training and training devices. Three phases of Training Situation Analysis
are described in detail. The first. SVSiCinis familiarization. provides an
oricntation to the training problem. the system structure and flow. and the
cquipment. Task analvsis method. the second phiase. produces a set of task
descriptions containing the information recessary for making training device
decisions. In the third phase. training analysis procedure. a umkmg of tasks
s achicved based upon the poiential beniefit to system performance as a
result of training and the costs of that training. Recommendations for the
conduci of these three phases and suggested working fsrms are presented
inthe guidelines.

The Sysiematic ’\ppradch to Multidimensional Occupationai Analysis
(SAMOA) is described in several documents (Carr and Silverman, 1966,
Carr. 1967: and Carr. 1968). The SAMOA mcthod consists of three major
stepe. First is the development and administration of compn.hc.nsm. task
fists and related data-gathering forms. The second step is the computerized
analvsis of the data on iasks and task patterns. This is accemplished by a
clustering program which ideniifies homogencous work groups on the basis
of similarity of patterns of tasks pc.rformcd The third mdjor step is a

sct of compul-'rm.d procedures for stratifving and grouping clusters on
the basis of significant variables within three dimensions of the work
situation. These dimensions are technical. organizational. and commuaica-
tionai. The SAMOA method provides a very rapid mean: for analyzing
w ork-n.quin.ms.m data. The major phases of the method are independenc
so that data pertinent to any one of the three dimensions can be analyz2d
scparateiv. T e basic dndl\llCdl unit is a cluster of men whose patterns of
tasks perforrazd exhibit a maximum degree of compostitonal homogeneity.

as determined by 2 computer clustering program, which generates muluplc.
coefficients of compositional similarities.

The United States Air Force (Morsh, 1964) has developed and applied
a nevel procedure for collecting. organizing. analvzing. and reporting com-
prehensive job information. The procedure combines features of the check-
list method with those of the open-erdded questionnaire and the obsernva-
tion interview into a single-integ rated procedure. The Air Force job analysis
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procedure involves a sequence of discrete steps: location of source ma-
terials: dralt of job inventony: review of draft by advisors: revision: ficld
review: construction of operational job inveatoni: selection of surzv
samiple: mailing: admiristration of job inventory: responding o s enic:L:
scanning. coding. and collasing: key punching and verifying: computer anal-
vsis: and distribution of suney results. Another zepori (Eckstrand. 1964)
provides an overview of the process of designing a training system. The
three maia areas of the process are delermining training reguirements.
devcioping training environmeat. and measuring tic results of raning.
1_carner-Ceniered Instruction (1.C?) is described in another repsirt (Picper.
Follev. and Valverde. 1968). Behavioral descriptions serve . a basis io7
the preparation of statements of lcarning objectives ané a performarice-
criterion test in ihe development of Learner-Centered Instruction courses.
The behavioral task descripticn was compleied in two phases: data col-
iection and behavioral analvsis. This information :ater becomes the basis
for training content in LCI courses. These become highly job-relevant and
include multimedia. sclf-instructional. apprenticg-like experiences. The ef-
fectiveness of the LCI approach is being tested at Lowry Air Fosce Base
(Valverde. 1965).

A report (Ammerman. 1966) of the rescarch findings of the Human
Resources Research Office (HumRRO) disclosed a system for analyzing
instructional objectives by identifving factors that influence their meaning-
fulness and uscfulness. A survey of cight anay service schools wis cen-
ducted to deterinine procedures used by instructional personnel in deciding
course cenicai  Thic findings indicated that the relevance of student action
in converting existing instructional tepics to the form of student perfor-
mance objectives have suffered from lack of thorough definition of intended
work-perfermance situations. Distiection was made between terminai ob-
jectives {represcntations of the uiiimate cxpected performance capa-
bilities) and cnabling objectives (necessary learning tasks dependent upon
terminal objectives for their value). A summary of the state-of-the-arts
(Smith. 1966) as to the aspecis of the technology for developing training
svstems is found in another HumRRO report. The report is based on a
survey of the available literature and draws particularly on HumRRO ex-
perience in rescarch stugies on training. Covered in the report are: the
instructional svstem as a concept. tae research evidence beasing on the
major system functions. and the methods for designing and cvaluating the
system in terms of both cost and effectiveness.

A systems approach to education described as a “systems-science flavor”
was utilized in a research project at Battelle Memoriai Institute (Coffey,
1968,. The major objcctive was to cvaluate the efficiency and cffectiveness
of sel-instructional methods for selected areas of vocational education. Two
major work phases were conducted. The first was dirccted toward a very
detailed analysis of trade and industrial education for the purpose of
identifving and describing primary vocational skills to be used as the basis
for sutsequent development of self-instructional units. The final activity ot
the basis for zvaluation of self-instructional methods. The conclusion was
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reached that the self-instructional system is a significant method for improv-
ing the efficiency and effectiveness of vocational education. A second impor-
tant conclusion was that primary vocational skills, as conceived, simply do
not exist at the vocativonal education leve Prmary skiils are those skills
having wide applicability across trades.

The uses of systems analysis and computer simulation of school organ-
ization were explored (Cogswell, 1966) to find new wavs 10 implement
instructional media.

The use of program cvaluation and review techinique {PERT) with im-
plications for curricizlum building may bc gained by siudying several reports
(Arnold, 1966; McKee, 1966; and Hitchcock and Bliss. 1964). McKcee
documented the st2pe in the building of curriculums for a niew college using
the PERT method. Arnold explained the use of PERT in planning 4 program
of dental continui-.g cducation and various other hcalth-education projects.
Hitchcock and Bliss <haracterized PERT as a dy:z-amic and responsive pro-
Jject-management system useful in planning, control ingand evaluating.

A Job Corps manual (Butler, 1967) develops th= concept and the use ¢f
the systems approach. This approach involves the azcurate is!entification of
the requirerients and problems, the setting of specific performance objec-
tives, the ~zplication of logic and analysis techniques to the problems, the
developmeat of methods for the solutions of the problems, and the rigorous
measurement of resilts in comparison to ihe specific performance objec-
tives. Acce rdine to the manual the same systems engineering techniques so
successful’y applizd to the development of hardware have also bezn applied
to traininy course development problems. It is used to describe a training
system as a senes of interrelated, interacting, precisely controlled learning
experiences thxl are designed to achieve specific training objectives, bat
organized into a unified, dynamic whole which is responsive and adapiive to
theindividual trainee while fulfilling specific job-relevant training criteria.

According to aaother Job Corps publication (Instructional Systems
Development Manual, 1968) an instructional system is both a product {z
complete instru-tional package) and a process (a method for designing the
package). The application of good systems engineering principles along with
those ¢: programmed instruction to e entire curricula has introduced
empirical methods for .he analysis, design, development, and evaluation of
education ang training. The emerging instructional systems technology de-
mands that all training course design decisions be based on statistical anal-
ysis of trainee performance data. Ezach step in the development cvcle must
be empirically tested and validated against actual performance data. The
training course developer now has a tool for determining the validity of
traiiing objectives, cortent, sequence, method, media, and achievement.

Annotated bibilographies (Morsh, 1962; Smith, 1964; and Valverde,
1968) provide an excellent source of information relaiive to specialized
studies o jobanalysis, training objectives, and training media.

Summary

A few vocational educators, psychologists, university researchers. and in-
vestigators for the Armed Forces have devoted considerable effort to de-
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velopinz o siems approach to building vosiional edrsation carnculums.
The 155150 s1ep usually consists of anal)ss of the jod requirements »r tie
delenmination f the sysizms requirement. This is folloned by systems de-
elopmeniand systemsyatdation

TRENDS AXD NEW DIRECTIONS

New developmenis have been mentiored in the various sections of this
revica. However. it seems desiruble to consolidate some of the iilustraticns
to explore the rozd aheed in cumcelum developrment It ha. been most
encouraging io note the viger of the moiement towards a finme: foundation
forvocationaland technical curriculum zoilding by a miore carcful and real-
istic analvsis of information basic to acquiring enlny-leael skills. It has been
Zralifving to now the intensity of the =ffori concen rated by the Armed
Forces and some of the ieading colleges and universities ionards a sysiems
approach witk a validation o the system. However, it is quile discouraging
to see the smull amount of concern from some of the sectors. Many edu-
cationa! institutions at varisus ievels are conspicuous by the lack of coa-
tntutionorlack of identification with such movements.

At therisk of omitting several worth: and outstanding contributions the
author would like to mention some of ifie studies, reporis, and books that
highlight the forward motion characierizec Sy many others. It s not the
purpose in this sectien to build a solid synthesis but rather o use some
referencss as illustrations in the kope that t+y may provide further incenive
for even greater developrments in the future @ broadening the base and
reinforcing the feundation of analysis for cerriculum building in vocztional
and technical cducation.

Ilustrations of the advanced thinking in this ficld are wcilected by 1l »
authors of two bocks {Gagne. 1966; Borow, 1964). Both deai with the
systems approach to the prcblem. Gagne opens up the theory ol psycho-
technolngy of the man-machine sysiems and reveals many vaiidated psy-
chological principles highiv desirable for progress in a complex system of
analysis. Borow sees occupational analvsis and its applications as having
just begun and recognizes the tremendous potential of the future untapped
resourcesavaikibie.

Tracey and Flyan (196%) peint out the successful achicvement of a tested
system with a control model in reducing training ime. catting academic
failures, and improving teaching efficiency.

Morgan and Bushneli (1965) point to the problems and shortcomings as-
sociated with our present-day programs of education and indicate a need for
radicaliy medifving the system in erder to design an cducational program
which will be responsive o the present-day needs of students. The organic
carriculum is suggested for consideration. The first step in buliding a
student-centered, orgznic curriculum is the determination of specific and
measurable behavioral attainmenrts needed for entry into a variety of post-
high school activities. Such a program is pictured as including academic and
occupational training, personzl development, real-work experience, personal

Y
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and vomtians) eounseling, wnd socw] and recreatien! cotinitiss. Tee -
tezrden 2nd interecton «f thiose componzats resull fyoar carcful systems
dedgn. These ugiters recogmize thai research and develepment clfends in
cursiculnm bave been small and fragmented. 20 Jdaic. and that a massie
rescarch clin aaill be reguired to daclop and valisaw an organis cur-
riculum.

Iednidual’y paeed or programmend nstzoction (Valentne. IS66) de-
mands a firm fociing 1» anahisis. [t requires traming ohlzanves in closer
agreement withthe skillsand knowledzasrequired.

As a result of a comprenensne siudy $Chastai. 1963) the decision was
reacned that some type o 1ask 'mienton suney procecure had ke sicaiest
prebability of satisfving the sequiremenis of a sound »~ccupatonal world.
Leamsnge media $Green. IS661 are omneriant in dealing with impoations
in cdrcational considemtions 2hven to desizning curricula. included in this
rart of the process ase such concepls as indipendent Ieamning. cleciinve
sequences, core curricnia. and lcarning systems analysis.

Systematic planning of school curzicelums (Sard, 19059 can oc innova-
tive. particalarly when built uponc conzprehensive conceptaal scheme.

An emerging coordinated systems apporach on a state-wide basis, with
flexibility and a builtHa feed-back loop offering far-reaching :myplications
for curricula geared 1o the needs of students and ke reeds of emplovers.
isesident inone of severalcurricula now in process{ Wimer. 1967).

Ferformance proficiency sneasurements (Folev. 1968) are reguirements
ofa totalappreach toanintegrated cummicula sysiem

Cn 2 broader horizon, citizens of the community also have concerns in
cvaluation (Hamlin. 19675 Dr. Hamlin said. “It is a great misfortune that
the best traines evaluators have been looking at education with 2 micro-
scope rather than a panoramic view finder . . - . Typically the zvaluations
have been of programs, teachers. students and former students. and foal-
ities. There has been little attention to public policies and public atiitudes
responsible for the conditions discovered or to the processes by which public
policics foroccupational cducationarederived.”™

The clements of a composite system of curriculum development »sing
the advantages of rescarch are now known ind tested. Ample rescarch
findings have provided a base from which a multiplier efiect is pessible.
Application to all services. ficids. and institutions of education through cur-
riculum building in keeping with the knowr siate-of-the-arts may be the
direction of the movement, but the evidences of such implementation are
slight as reven!oy i a thorough and painstaking scarch of the literature and
rescarch. However, the movement has started ard bright stzrs are becoming
visible behind tke dark clouds of unceriainty revealing the horizon of some
curricuiums built on the foundation of occupational analysis.

Summary

Slow progress has been made towards the process of building vocational
education currizulum: on analysis. The present trend reflects improved anal-
vsis methodology. broader application to all services. and greater attentiop
tothedevelopment of asystemsapproa h to curriculurs building.
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Cenclusions

Trining ard edemten of vouths and cdulis for jals and o enploy ors
for gualiFed 1 srsomnel demands more serivus consideration be gien o

I. Izcreasing use of amalysis as the Tuundatiea for vecational cursico-
lum-.
Cod:fving and deliming terms used.
Decliping conmon underdardings of effective processes of anzi-
\Sis.
. Accepting of piecedures found functional by otker vocmtional ser-

1S,

s |9

da

Recommendations

1. Prozress in vocational educution eucrculum 1aldation is directly
dependent upon anzlysis. Therefore. large-scale use of analysis for all se-
ices is essential for ‘mpunvement of program planning and Instruction in
vocaiional edication.

7. A united and coordinated meossive effort is mandalony to provide
validated vocitional curriculums for cxisting and emerging occupations.
Furtker study should be mude mow to determine Eaw this cun best.be
achicved. It may be that onz or more centers should be esiablished with
the unigue function of curricuium building. Such a center must have:

a. Competent professionsd staff having commard of the to1al process of

analvsis and curricuium building.

b. Hardware in the form of compulers and other aidsas well as the

software needed.

c. Effzctive metheiis for dissemination to potential users.

It is questionable if large-scale use will ever be made of validated cur-
riculum if cach teacker must build his own curriculum on fis own analys
process.
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